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Kmght of the Moft Noble Order 

oftheGartcr^FirftLordCoramiffioncr 
^ of the Treafury, and Chancellor of 
r^ the Exchequer, ^c. 






THOUGH the Diftnift fo natural 
to a young Author, on bis firll 
performance, did indeed difcourage me 
from complying with my Inclination, 
in offering this attempt to your Ho- 
nor on its firft Publication ; yet, being 
a little encouraged by the favourable 
Reception its firft Edition met with in 
the World, I did with all Humility 
prefume to laythefecond Impreflionat 
your Feet; well knowing the Advantage 
it would appear with under the Patron- 
age of a Name fo eminent for the En- 
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DEDICATION. 

couragcment of Clerk/hip^ and of every 
other Part of ufeful LiUratUre. 

Upon the third Revifal of this Work 
for the Prefs, I made fuch Additions 
and Improvements, as have, I hope, 
given it fomewhat a better Title to fo 
great a Protection ; but ftill its Imper-^ 
fedions, I am very fenfible, will be but 
^too apparent to Your Honor's Pene- 
tration : Yet that Goodhefs, of which 
I have already had fo abundant Expe- 
rience, gives me Hopes Your Honor 
will both excufe what may remain a- 
mifs, and forgive this renewed Pre- 
fumption of. 

Your HONOR'S 

Moji Obedient^ and 

Moji Humble Servant^ 



William Webfter. 



PREFACE. 



TH E Indulgence with which the for- 
mer Editions of this Treatife have 
been received, has encouraged me to en- 
deavour the making it ftill more worthy 
the Acceptance of the Public ; not only by 
correfting the many Errors which had be- 
fore efcaped, but alfo by enlarging it with 
very confiderable Additions : Having from 
the third Impreffion added the Theory to the 
Pra£iic Pariy and endeavoured to inform 
the Reader's Judgment, as well as to aflilt 
his Memory. 

, And this I have attempted in a Manner 
very different from the ordinary Praftice of 
Writers on this Subjeft, having never once 
quoted Euclid^ nor perplexed the Lecvrner 
with (to him unintelligible) Algebraical De- 
monftrations. ' 

Arithmetic and Geometry are 
juftly looked upon as the two main Pillars 
of the Mathematics, upon which the whole 
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PREFACE. 

Fabric is raiied ; but in comparing them^ 
they are too often confounded ; For, how 
great a Similitude foever there may be be- 
imtt them, in fome refjpefts, yetj as their 
Sotgexfls are different, fo theif Principles are 
certainly diftinfb, and each may be accounted 
for without References to the other. Such 
Comparifons may indeed be uiefu) by way 
of Uluftration, and give great Satisfadion 
to thofe who have a comperent Knowledge 
in both ; but Conclufions from Geometricat 
Bemonft rations are beyond the reach ci the 
young Arithmetician 5 and ihe Theory ol 
Lines and Diagrams^ as they are commonly 
i»ad€ ufe of, can only ferve to bewilder and 
conibund him« 

Algebra, indeedy k AM pr^pt fly d Sei' 
cnce liftinA from AfitbmttiCi bw si ofity 
A di^frent Meibed of Compyfation, per'' 
formed by fubftimtlng Ltttfrt In fht Phce 
of Fi^unh ^nd exprelTrng the feverj^l Parts 
of the Operation m Symdical Cki$raffm. 
* Tis true, great Difcoveries have been made 
in Numbers by ^his Means, and Arithme- 
tic owes many of its Improvements to thit 
admirable Invention : Befides,^ it furnifhes 
us with a ihort Way of arguing, andbringa 
the Proofs of a Propofition into a little Com- 
pafs. But however ufeful it may be to 
thofc who undcrftand k> it is certainly an 

unia*^ 



PREFACE. 

iiiiinieil^ibk Jargon to the mtre Notncrift, 
and can give faim very fitrie fatisfaftion 
when laid befbrie him as a Defnonftration. 

Oor knowledge io' fctence fhould rife gra- 
dually from one ftep to anothtr, and our 
r^fer^nees ihoidd be always backward t0 
what went before 5^ but as thcufcful parts 
of Arithqa^tie have been commofily taught 
by pradical Rules, which are ufualiy taken 
upon content, fo little exadtnefs is generally 
obferved b the ortler of their delivery, as to 
theh- dcpendarnce tipoa each other : The pea- 
foi) of which is^pbin -, for as ail Affairs do 
not require the whole knowledge of Num- 
befSivandas rk^ common Bufinefs may be 
doiMfr without nnuch c;kill in Fra&ions \ fo it 
h not only commoo^ b.ut reafonabie enough^ 
to carry the Learner thro* whatever may be 
-performed hf Whdt Numbers^ before he is 
entered upon the greater difficulties of Frag- 
ficKul Parts. However, the gradation nacn- 
tioned fliould be obferved as much as pof- 
fible,efpecially in the Bufinefs of Demonftra- 
tion i and the Maxims referred to for expla- 
nadon fliould never be of a more abftrufe 
Bftture than the thing to be explained* 

I have therefore endeavoured to give the 
inquifitive Reader, whp would urlderftand 
the reaibn of things, all the ^uisfadion I 
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PREFACE. 

can ; and have attempted to account for the 
Principles of Arithmetic from fuch felf-evi- 
dent Propofitions, and natural confidcra- 
tions, as flow moft immediately from Num- 
bers themfelves^ and fall within the Com-^ 
prehenfion of fuch who are the common 
Confulters oi Arithmetical Traits \ and who, 
it may be prefumcd, arc generally unac- 
quainted with the more abftrufe parts of the 
Mathematics. 

My firft Defign in this Treatife was, ac- 
cording to its Title, to epitomize the Art : 
and to reduce to a Pocket-Jize what has 
fometimes been fwell'd to a Folio. Indeed 
what I firft publifhed was no more than a 
pradtical Memorandum, and, confequently 
confiftedonly of Rules and Examples, with 
few or no Explications ; but tho* the Inlarge- 
ments are now very confiderable, I have 
not yet gone beyond my Defign ; it is ftill a 
Compendium, and far Ihort in bulk of other 
Treatifes on the fubjed:. I may therefore 
now recommend it to the ingenious Clerks 
and Acccmptants of the feveral Ofiices of 
Great Britain^ (for whofe Ufe efpecially it 
was at firft defign'd) and to fuch other Gen- 
tlemen whofe Bufinefs requires the praftice 
of Arithmetic, with more confidence than 
before ; it being very little increased in Size, 
tho* very much improved in Precept. 

As 
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As I fuppofe mv Reader acquainted with 
the manner of perrorming the common Rules 
of Addition J SubtraSliany Multiplication^ and 
Divijion ; fo I have made the work fhort, 
by omitting (uch ncedlefs Inftruftions: but 
tht Reafons of thofe Operations (being the 
Fundamentals of Arithmetic) I thought ne- 
ceflary to lay down. The Rule of Three I have 
alfo endeavoured fo to explain, that the Ap- 
plication of Prc|p^r//^», as -it runs thro* al- 
moft alt other Rules, may be fully underflood. 

And for thofe Praftices of Arithmetic 
which will admit of no other than an Alge* 
^rtfiVtf/Demonftration, being generally Parts 
more curious than ufeful, fuch as are fong^, 
propofitionsin ProgreJ/ionznd the Double RulS 
cfFal/ey I have thought it fufficient to give 
the praftical Rules for their Performance, 
without their Demonftration ; fince thofe who 
are Proficients in Algebra cannot be thought 
to want fuch Explanation ; and thofe who? 
are not, cannot be fuppoled to underftand it. 

I have indeed ventured to account for the 
Extradion of the Roots, in a manner which 
feems fomething contradiftory to my pro- ,- 
fefs'dDefign : but when it is confidered, that' 
the Subjefl: of thofe Opcrauons is entirely 
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PREFACE. 

'geometrical^ though the Operations them- 
lelvcs arc numerically performed, it will be 
found that there is no other rational Me- 
thod of Demonftration, but that of Unes^ 
which, however, I hope, I have fo Wd 
down, as to be dear and intelligible to every 
Reader of common fenfe^ who but under- ' 
ftands the diS^rence betwixt a Line^ a Sat^ 
face^ and a Solid. 

As to the Difpofition of the CkapterSy 
they follow much in the fame order as they 
are generally taught in Schools : For tho*^ I 
am jfenfibk, that the Rules of PraSia am 
not thoroughly to be underlVood without 
fome knowledge of Vulgar Fra^ions^ yet I 
lieve chofen to place Fradions in the laft 
Chapter of Vulgar Arithmetic ^ bocaufe (a$ 
I beibre obferved) moft commoa Bufinefft 
0iay be done by whole Numbers. So the 
Speculative Rules of Progr^on, or Arith- 
meticai%,ndGeometri€al Proporihn^ which, ia 
a juft Tbeoretie vizy of treating the fubje^ft 
of Numbers, ought to precede the Rule of 
Threey 1 have thought better to place juft 
before Vulgar FraSions : however, Progref- 
Jton and Vulgar FraSions^ being each diftinft 
Chapters, tRe Reader may look into them 
whenever he thinks it moft proper. . 

The 
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The fecond Part of this Treatife, which 
contains the DoBinnt of Decimal Fra£fions^ 
&c. is a kind of Arithmetic peculiarlyt as 
k were, adapted to the concerns of Gentle^ 
men^: 1 have therefore been more large than 
ordinary upon that Subjed, and have run 
olJter the fevera! Rules again, to fhew its 
particular afe aod appHcatron. In the 
Chapter of Intereft and Rebate^ its excel* 
lency will moft appear, every Calculatipn 
of that kind being performed^ to great ad- 
vantage by Decimal Numbers. Under that 
head will likewife be found feveral ufeful 
Tables (which, that they might be perfeftly 
correA, are exaftly engraved on Copper) 
for the ready difcovering the amount, and. 
prefent worth both of fingle Sums, and of. 
Annuities. i\ndas the Intereft of Money 
is newsrt a lower Rtrte than when this Trea^ 
tife was firft publiftied, I have in this Im- 
preffion added Tables, at 3 and 4 per Cent. 
to thofe before publifhed at 5 and 6.. 
There are, befidcs thefe, forae other ne- 
ceflary Tables^ intetfperfed through this 
part of Arithmetic (which are alfo with 
the fame exaftnefs, printed .from Copper- 
Plates') ; as thofe for the reduftion of the- 
known parts of Coin, Time, Weight, and 
Meafure, into decimal Parts of their pro- 
per Integers j and alia that moft ufeful Ta- 
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hle^ which (hews the number of Days from 
any day in any Month to the fame day in 
any other. The Contents will fhew where 
to find any of thefe things ; and in the 
Work itfelf are fufficient Explanations both 
of their formation and ufe. Ifhall there- 
fore add nothing farther by way of Preface, 
but fubmit the whole Performance ^ to the 
judgment and candour of the Public. 
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Vulgar Arithmetic, 

IN 

Whole Numbers and Fradlions^ 

As it is inconfiftent ^ith the intended brevity 
of this Treatife, to enter upon a nice enquiry 
after the iiril Inventors of Arithmetic, or by 
what degrees it has been raifed to its prefent perfec- 
tion ; to neither is it my defign, in the following 
pages, to initiate abfolute Beginners ; but fuppofing 
my reader acquainted, at leaft, with the methods of 
Adding, Subtracting, Multiplying, and Dividing, (tho* 
perhaps ignorant of the reafons thereof) 1 fhall lay 
oefore him, in as few words as poilible, the reafons 
of thofe Fundamentals, and their Application through- 
out all the varieties of pra£kice^ 

Arithmetic (which is juftly defined 7*/^^ -«/r/ e/RtC" 
honing) has for its fubje£b. Number ; and teaches us to 
give proper anfwcrs to all fuch queHions as demand. 
How many ? For the more ready performing of which, 
the ten following Ghara£lers, or Figures, have been 
invented and agreed upon by the greateft part of the 
known World, ry/z. 

1234567890 

and by the various combinations and repetitions of 
thefc ten Charadters, may every Number, how great 
foever, be ea/il)» and expeditioufly exprefled. 

Thus much in general : I now proceed to particu- 
lars. . 

CHAP. 



C H A P, I. 

Of ibe five Jirft and fundamental RuteSy viz. 
Numeration^ Addition^ SubtraSlion^ Multi- 
plication^ and Divifion. 
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NtTAftERATlON, Of NOTATION. 

BY Nvaienitroii we learn the diferent value ofR. 
gores, by theit different places ; and, of cOn(e- 
quence, to read or write any Sam, or Number. 



9 
90 

900 

9000 

9QOQO 

9C0000 

500c 000 

90000C00 

900000000 



rhi TABLE. 

Units. 

Ten*. 
HundredSf 
Thoii^andi. 
X ThonrandB. 
C Thoofand*. 
Milliona. 
X MiUioos. 
C ^^iilUonfi. 



I 

la 

1*345, 

1234^67 
1*345678 
1 23456789 



From this Table may "be obfcrved : 

1 . The names of the (c:9tr2i places, w* Units, Tens^ 
Hundreds, (^fc which proceed increafing by a ten* 
iold proportion) from the right-hand to the left. 

2 . That every Figure hath two values ; one in itfe]£; 
the other from the place it (lands in. Thus, on the 
lefr-fide of the Table, the ftgure 9 in the upper line^ 
Handing in the unit's place> is only nine ; but in the 

£bcoad 
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Ikond line^ being removed into the place of Ten*, 
becomes ninety ; and in the third line is nine hun-^ 
dred, ijfc* 



t 



3. That tho' a cypher is nothing in itfelf, yet it 
*ves value to other figures, by removing them inta 
gher places. 



All which being very ohviom, I proceed to then^t 
Rule^ 

ADDITION. 

BY Addition we find the whole, or tottfl^ of two of 
more parts, or fums« 
in fetting down the numbers to be addej* care muHr^ 
be taken to place every figure in its proper column & 
that is. Units under Units« Tens under Tens, ^c^ 
Then witt the reafon of the work (the manner of 
which I fuppofe my reader well acquainted with) ap« 
near very evident frqm this undeniable Maxim» vsx^ 
That theWbok It e^uaJ to all its Partu And the me- 
thod of fetting down the total may eafilybe accounted 
for from the nature of Numeration, which explains 
the different value of places, as tl»ey proceed from 
the right to the left han4 : For as 9 is the greateft 
£mple chara^er, or figure ; fi> every number exceed- 
ing 9, being com pounds muft require more places 
than one to exprels it« 't'hus the number 10 can no 
otherwife be exprefied in figures, but by removing the 
figure 1 into the place of Tens„ which is done by fup- 
plying the Unit's place with a cypher : And as it i& 
the ume with every other column (Ten being fiill 
the proportion of increafe) confequently, when the 
fum of any column amounts to 10, or more, the units 
exceeding, if there be any, or a cypher, if none, 
jnud be fee under fuch column ; and the ten, or tens> 
of the amount, carried on as fo many units, to the 
column on the left. 

What 
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What is htrc ohfcrvcd, as to carrying the Tens 
(the proportion of increafe) from one column to an- 
other in Integers, mav be asjufUy applied to the num- 
bers we (lop ati in adding fums of different Denomi- 
nations. 

For your greater eafe in calling jop of Money, leara. 
the following Table. 

P E N C E - T A, B L E.. 
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Examples in nvhole Numbers^ and Money ^ 

735 »8 09 f 

423 10 10 f 

784; 12 05 i 

297 08 04 

54? " 



lt>. ; 


Y/irdt. 


756 


•3*5 


132 


4532 


458 


7345 


736 


1298 


857 


8473 


241 


5*49 



298 14 07 i 



316028422. 3082 17 06 i TetaL^ 
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Examples in Avoirdupoife and Troy Weights, 



AVOIRDUPOIS E 


Tons» 


C. 


f- 


£• 


'cs:.: 


jdrams^^ 


753 


19 


3 


27 


»5 


15 


347 


08 


I 


»7 


10 


06 


283 


11 





i^ 


03 


10 


549 


OS 


2 


>3 


69 


C7 


251 


13 







oj 


11 



2185 x8 I 02 II 01 Total. 
T R O Y-W E I G H T» 

ft. ««. diots, grs* 

327 II 19 23 

429 10 17 19 

274 08 13 09 

478 10 12 05 

326 09 18 II 

1838 04 01 \^ Total. 

1838 04 01 13 Proof. 
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To know iow many Drams make an Ounce, or 
Grains a Penny-weight, l^c. fee the following Tables, 
Pa^e 18. 

Proof of Addition. 

^ The proof of this Rule is ufually by a fecqnd addi- 
tion, without the top-line ; which fecond fum, if, when 
added to the uppermoft line, it makes the firft total, 
the work is fuppofed right. See the loft Examfe. • 

But 



But it i» d6 goad^ if not a better Proof, to produce 
At fame total, by adding your columns both up and 
down* 



SUBTRACTION. 

SUbtraflion teaches as, by taking a lefler number 
from a greater, to find the Remainder. 
The reaibn of this Rule is evident from the fame. 
J)rinciples as Addition ; Subtradlion being but the re- 
verfe thereof: And the number borrowed in any co- 
lumn (tike what we dopt at in Addition) being always 
i9 many as would make i in the nsxt* 

Eicanifks in htegfts aui Monty. 



Lent %\% 13 c8i 



Yards, 

7i463a«; 
1+83971 

Rm* s66niii 

■OB '■aanatMBaMMMi 

Fr$§/, 714631$ 



If /« d. 

S§rrrw0d( 4 99. 11 c8| 
atfiverat<ziz 17 10 



Rm, 6%\ 




09* 


^ru/t\% 




o8i 



B9rro'wed In all 999 
PaU 5^19 


07 

18 


coj 
09i 


Rem^ 479 


08 


ozf 



Pri»f, 999 07 ooj 



AVOIR. 



i 71 

AVOIRDUPOiSR 

$i lo o 07 03 13 
«4 »3 5 ^' '* 05 

77 rd o 23 07 08 Rim* 

92 10 O 07 03 t^ Proof* 

T 11 O V . W E I G k T. 

From 672 Id dj 09 
faJb 139 II 05 21 



■feii««iMhadMh4Mri* 



/^i fc» t^i isRtm* 



TU$,-m, » 



6)t id 6j c^pNtfi 
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f HUM Ir fMs Rulo srs ^sfily prov^di by n^dlsg tb«(r 
r^fnftinderf to their ]«i&r fiambn^fi % WAldi (if right) 
viS 11114(9 tbe greater* 

MULTIPLICATION. 

MUItiplfcat]on(wbkh 19 the fonrtK Rule) fcrvcs in^ 
ilead ofoiany Additions ; the produ^ of a MuU 
tipiication being only the repetition gf the Multipl^.. 
cand fomany times as there are unils in the Multiplier* 
Nete, The ready performance of this and the next 
Rule, intirely depends upon the perfcdt knowledge of 
tbe. foHpwing Table*. _, 



3 times 




4Umes 



5 times 
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The TABLE. 



imes< 



7 tunes 



8 j6 

9 63 



imes< 



8 times 



8 64 

9 72 



9 times 9- 81 

II '■■ II 

2* 24 

3 36 

4 48 
f^. 60 
6 72 

i2times-^ 7 84. 

8 96 

9 108 

10 120 

11 132 

J 2 M4, 



Three terms arc ufed in Multiplicatbn, nfiz. Muhi" 
pUcandy Multiplier and ProduSi. 

The following Example fhews to which line each' 
term belongs,. 



EXAM^ 
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EXAMPLE. 

7563254138 Multiplicand* 
23456789 Multiflier. 



68069287242 
60506033104 
52942778966 

4537^52482^ 

37816270690 


I 
8+8 Proof, 

1 


3025301^)552 
22689762414 
15I265CS276 





177409656468442882 ProduS, 

That Multiplication fcrves inftead of many Addi- 
tions, and confequently, that the truth of its operation 
depends upon the fame Reafons» iseafily proved : For 
fuppofe it were required to know the fum of four fc- 
ven& ; by Addition^ the work will Hand thus : 

7 
7 
7 
7 

28 

Too tedious a method for praftice, being difcover- 
abltf at once, by the Table of Multiplication to be 28. 

I^othing therefore remains to be accounted for in 
this Rule, but the reafbn of placing every following 
particularprodudl aplace'nearer to the left-hand than 
the prod uft foregoing : But regard being ftill had, to 
the nature of Numeration, it will plainly appear, that 
as we begin with the right-hand figure of the Multi- 
plier, or Unit's place ; fo the fecond figure Handing in 
the place of Tens, the produdt thence arifing, muft, of 

♦ con- 
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confcqaencc, be ten times greater. Ami Ac fame figure, 
ftanding in ^be piaceaf Units, woald have produced f 
So on, applying the faine confidj^anon to the pro- 
dScc of all A^oUicr figMtc».in the Multiplier. 

Froofi of MaJtii^ication. 
Multiplication is ufually *U8 pcowA Caft out the 
nines from th&Multiplicand and Multtpher, and place 
?he re«»inders im the right a.d kft ides of a crofs. 

thus made +. Thefe two M'« ?»l^lP^i ^""K^fvl 
niuft have the nines caft out of their ptod«a, and the 
remainder placed at top : Then cafting the mnes alfo 
out of the produa of your Multiplication, place its re- 
mainder at the bottom; whidi ifjif?:^^**^X 
figure at the top, the «w>rk is fuppofed r^;fct. ^ tb$ 

Example. 

jf mmt certain Proof, 

A MuUablication fum is then right,when theprodaft, 
divided by the MultipUer, quotes the^ultiplicand; or. 
divided by thcMuitiplicand, quotes the AduUipUcr. 

ABBREVIATIONS. 

{\ft.) When either your Multiplicand, or Multi- 
plier, or both, have one or more cypllers to the right- 
hand, only multiply by the fignificant figures, and fet 
on the rignt-hand of the produfl fo many cyphers a$ 
were in boA the Multiplicand and Multiplier. 

BXJMPIES. 

547000 7583 

4000 7000 



■*•« 



zipSoooooo 53081000 

{zJfy*) Therefore any number may be mttltiplaed by 
10. 100. 100c. (^^« only by j>bcing ondberigb^JianH 

of 
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of ity one, tvo, ^hree, or more cyphers ; Thus 729; 
aialtiplied by 10, is 72950 ; by 100, is ytgcoCp&c. 

(^iffy')To nmhiply my number by 5* ada a cypher 
«»it» aiidkalveit. Orbyi^. tlie<£iinei «aaaM 
both lines together. 

EXAMPLES. 

' ■ - 26670 

tj 26670 iV ■ SODIO 

{4thfy*) Any number may be mnltiplicd by 11, 1 u, 
or 1 12, i^c. as in the following Examples. 

EXAMPLES. 

y\%6multiflUJ hyix Ij ill thus : y\^6 

7136 7136 

7136 



79*00 

Jndfy liz^tlm: 7156 Ortbus^ 7136 

7156 112 

7136 » 

7136 85632 
7136 



799232 
We now proceed to oar fifth Rule. 
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DIVL 



DIVISION. 

BY DIvifion (which is the reverfe of Multiplication) 
we find how often one number is contained in an- 
other. 

In this rule there are alfo four termsj the Divi/or,. 
Dividetuiy ^oiient, Siiid Remainder, 

E X AM P L E. 

DM/or, Dividend, ^uoiient^ 

3456789)567895436783(164284' 
22221653 

I 4809 I 96 

9820407 



29058298 

• 14^39863 

t 3 1 2707 Remainder, 
As Multiplication fervcs inftcad of many Additions ; 
fo Divifion fupplies the place of many Subtradlions ^ 
as mav be thus made evident. Suppofe it were re- 
quired to divide 28 by 7, that is, to find how often 
7 is contained in 28 ; by Subtradion the work will 
fland thus : 28 

7 

7 

7 

7 

7 

By 
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By wUch we find that 7 is 4 times contained in the 
number 28. Bat it may be difcovered by the rules 
cf Diviiion at one trial. 

There are many methods of working this rule. The 
following Example i) divided fix feveral ways* 



Tirft. 


Second, 


jro(2 


zq{z 


x©o^(i 


Xoo^(i 


it^HliKm^ 


32)4si^4>(i332 


^zzzz 


Z^^H 


^ZZ 


g^iS 


7 bird... 


Fourth. 


zq{z 


21 


ioo€:(i 


.*— 


32)*=f^4^('332 


8 




10 




10 




32)42645(1332 




3* 




96^ 




96 




64 


Fifth. 


Sixth. 


32)42645(1332 


32)42645(1332 


32 






106 


106 




ii 


104 


104 


8s 


96 


s. 


^^^^M 


21 


8s 




64 





21 



B 



Nott^ 



J>lp(^ The two Ia^» called the balif^ w^s^ are 
inoft geupr^^ly nfcd. 

Mr. AUngham has, indeed, fet doWjn nin0 W^ys | 
b^t his thre^ othpr^ a^^e h very Uk^thd) ift, 2d» a«^d ^di^ 
of thefe^ tUat they c^n fcarqe he called di^ei^ntf 

ABBREVIATIONS, 

\iftJ) If there vse any cyphers on the right-hand 
of your Divifor, yoa may cut off {o many cyphers, 
or figures, oxx thq right-hand of your Dividend; but 
remember to bring them down (if figtirc&) to the re- 
mainder. 

example: 

zi|oo)864ff|29(4it 

21 

15 

1429 

[idly,) By the foregoing rule, you may obfervc, 
that to divide byio, 100, 1000, ^c. is only to cut 
^fo many figures from the right-hand of the Dividd^nd, 
as there are cyphers in the Divifor. 

^JC A M P L E. 

i|tJoo)43682|735) 
So tbi ^Mtktt is 43682, ibe R^mmnier 735. 

(3^^.) When your Divifor is 1 2, or coniifts only of 
one fingle figure, or can be reduced to. one, by cut- 
ting off cyphers from its right hand, the work may 
be cafily performed in o&e line, thus : 

' RVLE. 



1 1^ 



1 

J 



RULE. 
Dn^vihg a line tftider the Dividend, fet down under 
its firft figure) how often the Diviforis contained in it ; 
what remains iifiaginlJ placed before the next figure ; 
and^ cGriiiderihg now often your Divifor is contained 
in the fum itmake», fet down the ninnber andeme;£th, 
as before ; and ib proceeding through all the figures, 
ibt down what remafni at laft^ in the Place where 
^ouf ^uotiem ufed to Hand. 

E X J M P L E S. 

4)93645(1 12)^3675(11 7lco)s53sIi5( 



23411 



6972 



805 



If yoif are to divide (everal Numbers by one cora- 
fnon Oivifor (as in the calculating of Tables, ^c) that 
ycm may krio'w otaftly at once hovvoften your Dfvifor 
will go. In fome convenient Corner make a Table of 
your Divifor, by multiplying it feverally by all the 
niac Digits: Thus, fuppofe 562 your Divifor ; 



562 


1 


1124 


2 


1686 


3 


2248 


4 


2810 


5 


3372 


6 


3P34 


7 


4496 


8 


5058 


9 



Proofs of Divifion. 

(!/.) Multiplication and Divifion miitually prove 
each other : For as if you divide the Produdk of a 
Multiplication bvthe Multiplier, the Qtiotient will be 
the Multiplicand ; fo> if you multiply the Quotient of 

B 2 a 
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a Division by the Divifor, (taking in the remainder) 
theprodad will be the Dividend. 

{2^/y.) Another proof of Diviiion is, by adding to« 
gether thofe lines in the following example, marked 
with Aflerifms (being the particular prod uds of the 
Divifor, multiplied ieverally by each figure in the 
Quotient, together with the remainder of the Divifion) 
the total of which (if right) will be the Dividend. 
• (3^/|r.) Divifion may alfo be proved as Multiplica- 
tion, by a crofs, thus ; caAing out the nines from the 
Divifor and Quotient, place the remainders on its right 
and left fides ; then multiplying the two figures fo 
placed together, and cafting the nines from the pro- 
dudl, add what'* left to the remainder of the Divinon ; 
and ftill calling oat the nines, let the overplus beplib> 
ced at the top ; then alfb calling the nines from the 
Dividend, fet down the figure remaining at the bot- 
tom, which if it agrees with that at top, the work may 
be fuppofed right. See each proof in the following 

EXAMPLE. 
736)863256( 1172 

736* 736 

3 1272 7032 

7+2 756* 3516 



3 
^ Proof. 5 36 J 



8204 



5152* 862592 

m - 664 Remainiler. 

2136 ■ 

1472* 86^256 ift Proof. 



664* 



86^3256 zd Proof 

Before we proceed to ReduQion^ it will be proper 
»o infert the following Tables, ' 

TABLES 
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TABLES of Englifli Coins, Weights* 

and Meafuris. 



A 



Firji, of C o I tJ s. 

C C O M P T S are kept in Pounds, SlulJing5, 
Pence, and FarchingSy. thus divided : 

4 Farthings 1 C i Penny, 1 CJ, 

1 2 Pence i make \ i Shilling, V thus marked < /. 
20 Shillings } ^ i Pound, 3 QL 

But the uAiai Coin 9 are^ 

/. /. /. 

{A Jacobus, "J * r 1 50 

ISet [value] j 3 o 

AfXjuinea, J (^ o lo 6 

f A Crown, J Voi.,* Jo ? <5 
\ AiCrown, J VaiueJ ^ 5 ^ 

nr t*i J ^^^ ns^mes of the reft Tpeak their vi- 

ur bilver, < i^e, as a Shilling, aSix-pence, aGroat, 

I or 4 / a Three-pdncc, a Two- pence, 

L a Penny. 

Of copper, ir/JSjS {I III 

Beiides the above-mentioned, we have ilill in ufe 
the names of fome other pieces, which axe now but 
imaginary, 'viz, 

/. /. d» 

A Mark, 1 C o 13 4 

An Angel, t Value < 0100 
A Noble, 3 t o 6 8 . 

WSIGHTS. 




• ^ 
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Weights. 
IT R O r. 

24 Grains 1 CiPennywt.l ^Y[\xs C ^^^^ 

20 Penny wts. i make j 1 Ounce, V ^^,^^1^,^ ^ ^. 
1 2, Ounces 3 (. i Pound, J ( *o- 

By ^r^' Weight are weighed Jewels, Gold, Silver, 
^d all Liquora. 

APOSHECARIE S. 
20 Grains "J f i Scruple, 1 

1 2 Ounces J (^ 1 Px>ttnd, .) 

By thefe Weights, Apothecaries compound their 
Medicines ; but boy and fell their Drugs by ji'voirdt^- 

4 f" I R D U P O I S S. 

l6DraQis '1 r i Ounce, f?^ 

I (i Ounces / g \ i Pound, 
z9 Pounds ^ <« s I quarter of a Hand, 

4 Quar^cf s 1 ^ / ^ Hundred, 
2,oHundr9dJ Li Ton, 

This is, at prefient, the common weight of England^ 
by which Butter, Cheefe, and all Groc^ies, IS<, are 
weighed. 

Note. One pound Antohrdutoifey is equal to 14 9%» 

I I d'wts, 1^ grs. \ Troy ; ana one ounce Troy is equal 
to 1 §z* I di'am, and fomething above | Avoirdufoi/i, 

WOOL- 




r »9 J 



\- 



frOOL.W' EIGHT. 



7 Po^iuJs 
2 Clones 
2 Stones 
6 Todds and f 
2 Wcys 
12 Sacks 



ihake 



1 Clove, 
I Stdne, 
I Todd, 
I Wcv, 
I Sack, 



marked aa 
written. 



LEAD. 



C. 

19 i make a Fodder. 

Measures; 



1 r 1 Qnirt, 



aPbtt « 
4 Quarts 

63- Gallons r a \ &• 

2 Hogfheads \ / i Pipe, 
jz PipWi J (. I Ton, 



/ J) \ I Gallon, 
>'f^t. Kogftiead, 




S t S R AHd A L E. 



t Pints 
4 Quarts 
9 Gallons 
2 Firkins 
2 Kilderkins 
f fiarrelfi 




Quart, 

Gallon, 

Firkin, 

Kilderkin, 

Barrel, 

Butt, 




'Note, % Gallons make i Firkin of Ale. 
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3 Pints . 
2 Gallons 

4 Pecks 

4 Bufhels 
2 Cooms 

5 Quarters 
2 Weys 




3 Barley-Cams 
12 Inches 

3 Feet 

5 Yards and { 
4.0 Poles 

^ Furlongs 



D R r. 



1 Gallon 

I Peckj 

I Bufhel 

I Coom, 

I Quarter, \ « 

I Wey, 

i.Laft, 




ji 



LONG. 




I Inch, 

I Foot, 

I Yard*, 

I Pole or Perch, 

I Firloiig, 

i Mile, 



LAND. 





• 176a 
Yards 
make a 
Mile. 



^4oSq«^ePe„:he.|.„.,^J.Rood. . 

Note, That a Geometrical Pace is c Feet, and that 
there are 1056 fuch Paces in an Englijk Mile. 

C L. OJ H. 

Note, An £11 Flemi^ is 3 ^r/. of a Yard : an Ell 

Englijb is 5 . 

12 5 " ( * Dozen , 

12 Dozen 5 make < 1 Small Grofs. 

1 2 Small 3 1 1 Great Grofs. 

CHAP. 
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CHAP. IT. 
Of Reduction- 

RE D U C T I O^N is but an application of Multi^.. 
plication and Divifioa : For, 

/'/V^.. All great names are brought into fmall, by 
multiplying with fo many of the little ones as nuke. 
•Be of tke great*. . ' • 

Secondly t All fmall names are brought into greaf,. 
by dividing by fo many of thelittle ones as make one 
of the great.. 

Thirdly, To- change one fort of money, or Weigl^r, 
l^c, into another, isronly to bring both into one name,, 
and to divide the one by the other. 

EXAMP hES of each Sort. 
[Firjl Sort,) 

■^ /• s. J* 

In 4295 12 3 how many Farthfngs T 
V/j multiplied by 20 hecaujjg 20 s. make 1 1. Note, Thei' 

- 12^. are taken in 
85912 
*tis multiplied by 12, becaufe i2d. make i s- Jnd here- 

the 3 d. are added. 

1030947 
*//> multiplied by 4, becaufe 4 Farthings make. 1 Fenny^ 



Jnfv^er^ 4123788 Farihingt. 

B 5 ^Secondl 



C ^ 3 

{Sec^gd Sort.) 
In 4123788 Farthings, how many Pounds I 

4)4i23788( 

i2)io3C947(j 

i|o)859i|2( 

' 429s L 121, ^ d.faclu 

We divide here b^ 4» iz> and 20, for the^ £ime rta« 
fons that we multiplied by them in the firft example. 

(Third S^rt.) s.d. - 

Change 45967 French Crowns^ at 4, 6 each inta, 
Guineas 2 

Six'fencis in a } 
FfenchCr0<u;«* y ^ 

31 459^7 

2 9 

5 ^^X'Pftces in 42)41 3703^9850 Gmnea^. 
^ \ u Cnima, 378 

•357 
336 

•210 
210 

• • • 3 Six-feme^ 

J4m tXJMPLSS. • 

In 85647 Guineas, how many Pounds Stirling h 
J■^[nmr^ 89929 U^ s. 
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In 594^3 Marks, at 1 3 /. 4 </. how many Pounds ? 'r 

jffi/*wir, 39642/, 

How many Dollars at 4 /. 4i/» arc there'in 8957} . 
ftftolCT, ati^/. 6^/* 

Anfi^tr^ S6iy^y Dollars, and 61/. remain. 

In ^zli, gois, \o*kvU. ;j;rs. how many Grsnns ? 
Anpwery 476B85 Grains. 

In 56 7S«/, 13 C. 2 qrs. 21 Ih. 7 e«. 1 1 dtamst how 
many Drams ? 

Anfiwett 32505211 Dranis. 

How many minutes -fince the birth of our Saviour^ 
il being 1766 years? 

AnfiwTj 925056000 ^flautes. 

How many Gallons are there in 7569 Tons ? 
AnfiAjtr^ 19C7388 GaHons. 

J^u, Thefc queftions rcverfcd^ will make as man^f^ 
more good examplei,.. 



QMAm 



Cut 

C H A P. III. 
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0/ Proportion, '^r ihe Rule of Threi>^ 
Direffj IndkeSiy and Double. 

THIS Rule is called the Rule of Thrbr, be-, 
caufe by. three numbers given we find a iourth- 
number fought ; which, when the Proportion is di- 
re6l, muft al\yay§ bear the lame ratio, or proporfioa, to 
the third number, as the fecond bears to the firfl. 

The chief, difficulty of thi^ Rule lies in dating its 
queftions. For your diredlion thrrefore obferve, that, 
of the three given numbers, two always contain a 
Suppofition, ^nd the third a Demands. 

The Number then on which the Demand lies, muft 
always be the third iriyouifftatiHg^ of the other two 
you will be fure to find one of the fame quality witk 
the faid thi^d; which bcing-made your fifff, the num- 
ber left, muft, of confequenc^, fall in the' fecond place, 
whidh fecond number will alfo always be of the fame 
kind with the fourth, or number fought, 

The queftion being thus ftatcd, you muft (if they 
are not already fo) bring your firft and third numbers 
into one name, and your fecond (if of feveral deno- 
minations) into its loweft term ; then multiplying 
your fcond and third numbers together, and dividing 
the produdl by your firft, the quotient will be the aft>- 
fwer of your queftion, in the fame denomination you 
left your lecond number. See the. Examples, 

EXAMPLES. 

(Ex^ ^ft,) How many Ounces may I buy for 8 L 
if I give after the rate of 2 A for 1 8 Ounces ?. 

3. 






^ . £ . ^ c». t 

Fx buy-— 1 8 wh4t will ^^ '\ 

8 

• ■ t -^ 

. i)i44( - . 
AnfijDir^ 72 ««., 

^E;r. td.) What muft I give for 122 Ells of HbU 
tand, if I pay after the rate of 34 /. for 1 38 fills ?- 
If 1 3 8 coft— 3 4 — what will 122? 

366 

^he Remainder 8, ///»^ ■ /. x. d. 

Parts of a Founds are muU '^^^HH^CS^ * ^\ 

tiplied by 20, to fee ^hat 4 1 4 

Shillings ihey-nuill produce \ — ■*.. 

and fo the other Remain^ • • * 8' 

ders by iz^rand ^^ to bring 20- 

out the odd fence and Far- - ■ 

things. 138)160(1? 

^his *way of valuing the , 138 

Remainder y is mor^ fully '"'- ' ■ 

epeplained in the fe*uenth ' 2Z^ 

fort of Redufiiou ofVAlgat : 12 

fr^ions* * « .■ " ■ 

138)264(1 • 

. I. 138 

126 
+ • 



414 



»•"•">-» 



* ^t . u » 



k • 






f 4^3 

(Ex. 3^J How many Yards of Muffin can I bujr 
ibr42/. izi. if :i| YamiscoaM (0191.64^ / 

/. d. Tards /. 5. 

If 19 6 buy— 2f~i4iat will 42 is 
2 2 20 



39 




39)8520(218 

I! 

si}2i8<' 72 

■ ■■ ' 39: 

3I2j 

It. 



P ^ O O fV 

Of ev«iy four numb&s in dired j>rop<>rti&n» thfe - 
product of the two means multijplied tntd each othfer» 
will be eqna^'to the produfk of the two extremes fo- 
multipliedj therefore multiplying youcfirdby yoar 
fi)arth number fpund, and compaiing it with the pro-« - 
duce of your fecond by your third, if the prod ads 
agree, th&work is right* , Thus, in theErft example^ ^ 
72 (the fourth number found) multipHed by z (thefirft 
number) gii^s 1 44, ec^ual to the produce of 8 times 
189 the fecond and third numbers. 

And from hence arifes the invention of the fore — 
going rule, for finding the fourth number; for if the 
l^cond nmsiber^ muluplied by the thirds be equal ta > 
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the firft mottiplied by Ae foarth, it ii jS^n that if tto 
prodoa of the fecoqd and third be divided bv the Mk, 
the Quotient muft be the &id fourth number ; be^ 
caufe every Dividend muft be eqaal to the produce of 
its Divifor and Quotient) the Kemainder (if any) be* 
ins alfo coftfidered 

Sums in this rule may aUi^ be proved by ab^ck* 
Sating ; thus rever£nig the third Example. 

If 4.2 12 will buy ]Q9, then 19 £ wiUh»y 2| 

a 327 

1704. 1704)425 1 (2{>i»r4ft 

3408 

1686. 

1 8 1 l^immudfr of the trthit^ 
* '■ ■ J JfatiMg addidi\ 
17CH) 1704(1. 

•• 'Or 

'niongh, in the former of the fdre^oiDg proolky tk«> 
manner ofworking the J^w^^/*. T'i&r^f IS farociently ac<^ 
counted for, and the resv^n of the oper^ation plainly 
enough laid do\yn ; yet, as this may juftly be looked 
uponas the main Rule of Arithmetic, and as the. fame 
application .of proportion runs through almo&all its 
other branche?, it may, perhaps, help to make it ftill 
B^ore evident, to look back again upon the fiiil ex-^. 
ample, and obferve it in another light. The queftion 
there ftated was. If 2 /. — 18 c«.-^8 /. Now had it 

bt€i5j If .1 /.— 18.«».— 8/. 'tii dear, that if 1 /. would 

buy. 



fan . 

lay 4 8 09i. theft 8 /. would bay 8 times as many, that 
is, 1440s;. But then, as this is upon the fuppofition 
that I /. is the price of 180^. fo ifthe price of the i 8 
»». is doubled, that is, made z /. 'tis plain 1 44 ox. 
will then be twice theQ^mity that 8 /. will buy, and 
muft therefore be divided by 2, to give the true An- 
fwer. Again, had the fuppofed Price, of 18 oz. been 
4/. then would 8/. have bought but a fourth part oi: 
1440X. v/«. 36 ex. confequently^ in what proportion 
foever the firft number increafes, in the fame propor- 
tion muft the fourth number decreafe ; which is plainly 
«fFe6led by dividing by the firll number. 

NeUy In the operation of the Rule of^hree^ the firft 
and third numbers, after preparation, are no more 
Kegarded, as of any denomination ; but are multiplied 
and divided with, only as abfblute numbers, increafing 
and decreaflng the ihnldle number in juft proportion. 

Noteal/Of That what has been faid of the reafon of 
woiking the Rule of Three jOXl^x alfo to be confidered 
in the operations of Intereftj kiehate^ Fellowftfip^ Ex^ 
change^ and all other applications of proportion. 

We now proceed to (ome other practical obferva-^ 
tions*. 

I . If you would know at what rate yon muH fell 
out your goods by retail, fb as to make a propofed 
gain by the whole, add the money you would gain to 
tiie fum the whole goods coft you ; and then Hate your 
oneflion thus : Jfthe wjhole be fold. for the touil if the 
ioft and Gaittf.rwifat muft, any. part F 

EXAMPLE. 

Suppofe I would, by the felling of 32 yards of 
Broad Cloth, which coft me 40 A gain 5 /, for what 
muft 1 fell it per yard ? Then, • ^ 



K 



- ^ 

1 
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yards. /. ,yard^ 

U 32 be fold for 45, whatf will i ? 

L I 

4Q Cofi. — /. X. d, 

5 Grf/». 32)45(1 8 \\facit, 

— 3* 

45 r(?/<i/. — 

20 

32)260(8 
25^6- 



• • 



4. 

ia)48U 

3* 

i6 

4 

S064(» 
64 

• o 



ftd,) Or if dam&gei having happened to the Ctoth*^ 
5 /. were to have been loft by the whole, then the faid 
5 /. muft have been fabtraded from the coft, and the 
remainder made the fecond number, as before. 

('^d,) If you would barter or exchange your goods 
for pther^ firft find the value of your own, and then 
fee what quantity of the others the fum willpurchafe. 



EXAM. 



£ X AM PL E B. 

What quantity of Pepper, oit 3 /. 6 d, per jg. ma)p 
J have in exchange for 426 C. of Tobacco, at 53 i* 
firCl 

C. /. C. 

Hrft^ If I y3 ■■*> 426 

1278 



J^frmtt 21578 UilUniH 

TAwi If S 6- ' 1 ■ 2257g 

2 2 



7 •,• 7)45156(6 

Jtnjyiir^ 6450 FoHMs \ 

JBBRXriATJON. 

The work of fome ilatings may be much ihortene^ 
|>y dividing their firft and fecond, or iirft and third 
jgnmbcrs, By any figure, fo that nothing may remain. 



BKAM^ 



N 



M X A MP LE^. 
If i^zloo •wtuMfttif j|eo hqw ooAy wcmld 1 7664^*^ I 



mm 



32 2944 



•Mka 



5 



The numberi of tlie ab«vic Afting are iM>rf viated. 
kj firll catting off^e Cyp)ien from the firft and fe- 
coiid nombersf and then dmding the firft and third 
iHimbers by 6 and 4. 

The reafoiM of this abbremtion ma^ be ften iathe 
£fth fort of Redudion of Vulgar Fraftioas. v 

More ^eftiom in tbeJii^^cT R v i e (?/ 

Th R E F. 

The doathing of a Regiment of 740 mtn^ comes ta 
3000 /. how much is that for each man ? 

jfttfijutr^ 4 /. I /. o ^. J 

How long (hall I be laying up locoo /. if 1 put bji 
\ a Guinea a week ? 

Anpwer^ $6^jfMrs, 15 nMeh^ 4 days* 
500 Seamen are to have \d.\ pr dayeachy what 
^11 pay them for 23 months \ 

Jnpwer^ 6037/. I ex. 
What will an Eftate of 4000 /. per amntim» ^IW 9 
Gentleman to fpend a day ? 

Atipwtr^ 10/. 19/. zi, 
A Gentleman's daily expenses are 13 /. 7 </. above 
whicha he yearly lays up 600 Nobles^ at 6 /. 8 i. 

eachft 
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cachy what is his Eflate worth per annum ? 
Anfiver^ 447 ^- ' 7 •'• w d. 
A nan owing 736/. 10/. compounds with his Ore* 
ditors for 7 x. 9 d» p,r L what will that amount to ? 
jinpwir^ 285 /. 7 / 10 ii.\ 
If, at 5 i. /^r ell, I gain 8 / per Cent, by my Cloth^ 
what (hall I gain /^r CVxr/. if 1 fell the ell at 6 / 5 dJ 

Anfiwer^ 35 /. 
If Tobacco, which coft « 3 </. per fc. be fold for 
1 8 d,per ft., what is gained per Cent ? 
Anfijoer, ^B L os. id.^, 
' Bought 9 pieces of Holland, each containing ^6 ells 
Tlemijhy tit t s. 2 d. psr ell, what (hall I gain m the 
whole, if I fell it for 5 /, 8 i/. per ell EngUfi f 

AttfiweTf 3 /. ^ f. ^ d. 
. I have by roe 96 ft. of Cloves, which cofl: me 98 /. 
but fome damage having happened to them, I am wil-» 
liDg to lofe 8 L ia the whole ; at what rate muft 1 fell 
them per oudc6 f • . ' 

An/wer, 7 </. i» 
A Merchant fends over to France 482 tons of Lead, 
at ^/. 10 J. per Fodder, /. e, 19 J C. what quantity of 
Wine, at 30 /. per Pipe, may he expcd in return ? 
An/hver, 74 Pipes, 19 Gallons. 
A Merchant fends to Spain 1 300 pieces of Broad 
Cloth, each piece 47 yards, at 15/. 6 d. fer ya.rd^ to 
have returns from thence ; the one half in Wine, at 
65 /. per ton ; and the other half in Oranges, at 3 /. 
ioj. per Cheil; what quantity of each will he have ^ 

j^r»n^ J 3^4 Tons, 1 Hogfhead of Wine. 
J9njvjer, ^ ^^^^ ^^^^^ ^^ Oranges. 

Two men part, at the fame time, from the fame 
place ; the one travels north 3 2 miles a day,, the other 
36 miles a day fouth ;' how long will it be before they 
are 2000 miles afunder, fuppoiing them to travel 1 2 
Ijpurs each day ? 

Anjkverj, 29 days, 4 hours, 56! minutes. 



[ 33l 
The IniireH Rule of Three.' 

IN the IndireB RuleofTbre^, the numbers ardin r** 
dprocal proportion, thatjsy the fourth number to 
be found, is to bear the fame ratio to the fecond as 
the third does to the firfl, but in an inverted order ; 
that is, the greater the third term is in refped to the 
firft, the lefs muft the fourth be in reipedl to the fe- 
cond* 

This rule differs, in its operation, from the Dire6l, 
ill that, after the queftion is ftatei^i, and the numbers 
of the ftatings prepared (as in the Dired Rule) your 
£rft and fecond mud be multiplied together, and yo^ 
third number be'your Divifor, The Quotient, as be- 
fore, will be the anfwer. 

E X AMP^L E S. 

(Ex, ijf.j What number of men muft be employ- 
ed, to finifl), in 12 days, what 4) men would be 35 
4^s about? 



4 



^ajfs, nun. idyu 

1^35— —43—— 1« 
43 

105 
140 

12)1505 



(Ex. id.) 
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ftx. id.) How many yards of StuiF 3 jrj. widc> 
\n\\ hang a Room which requires 420 yards of 5 ^r#» 

If j 420 ■ ' ■ 3 

5 

3)2ioo(. 



Tlic rcafen of this operation will appear plain (af- 
ter what has Jbcen faid in the DirCi^ Rule) by confi- 
dering the laft exampje. Now it is clear, that if the 
Stuff, being 5 quartet wide, thtfipe are 420 yards re* 
^uired« thon wer;e the Stuff but i quarter wide^ 5 
times 420 yards, a;/s.'2ioo yards muft be allowed; 
confequcntly, if the Stuff be 3 quarters wide, one 
third part of thole yards^ will be fufficient ; therefor^ 
2100 divided by.^, will give the true anfwer reqair-* 
ed, nfisc, 700 yards. 

ITo knonu whether a ^eftion hehngs U the Direft. ^ 

Indired Rule of Three. 

Qlfer've^ If the third number, being more than the 
firft number, requires more, or, being lefs, requires 
lefs) it is DireS ; but if the third number,, being mor^ 
requires lefs, or being lefh^ reqtiires more, it it %HiireB. 

Or, without any regard to the diflin6iion oi DireSt 
and IndireSii ifmorei^ required, let the leffer of the 
two extremes be the Divifor^ if 4/r, the greater. 

« Mete 
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'Mtre 9uefthHs tnthe IndireftRiilc of Three. 

Tf IlenA^ 13d A for 5 months, how long nniA'f 
keep 42/. of his I to requite- my felf? 

Anf'vi^y 9 mondiSj 2 weck9>.6 day;s« 

If 44 Clerks 11)32 days finiih apiece of writing, lit 
ivhatiime, wQuld «c Clerks accomplifh the fame ? 

jinfwer^ 26 days, 9 hours, 9 miiktes. 

A Garrifoi^ cpnfiiling of 1 5 39 men, being befieged, 
have proviiioQs only for 1 2 days ; but it being necef- 
iary they fliquld hold Qoifc 3 weeks^ how.fliany vxii 
fliaft be fent qu,t ? 

^ jktpwer^ 660 naea.. 

Th^ Double Role ^^/Threb; 



^Ueftions in this Rule have £ve aumrberspropofed. 



and are.fr^q)2ently anfwerpd^by two.ftatTngs^ tho^ 
mey may be pettormcd by o&^ aiihaQ be fiiewn her e^ 
after. 



MXAM^ 




c 



1 
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EXAMPLES. 

(Ix. ijl.) The carriage of 32 hundred weight ^6 
aUes comes to \is. After the fame rate, what mti^ 
t pay to have 78 hundred weight carried 94 miles } 

C. /. C. 

Firft,^32— 12 7^ ^ 

iz 

■ /. V. 
31)936(29 3/tfr//. 
64 

296 

288 

Miks i. d. Miles. • • 8 ^ 

Then, ^56 f— -29 3-^—94 it 

12 — 

— 32)96(3 

94 — 

1404 
3159 



5^)3*994(5% 12)589(1 

280 — 

^ «lol4l9( , 

• 499 

448 Jnfijutr^ 2.1, 9 /• ] ^. 

•514 
504 



10 



Kotf^ 



137 1 

fhte, 'the ftlittion had been the {ame, if the miles 
htd been made firft and third nnmbers of the firft Hat- 
ing ; and the C. weights the firft and third numbers 
ofthe laft. , 

Noteaf/oy this exaifiple may be done by one ftating, 
thus : 

C. /. C. 

If S^ la 78 

56 Mi/et* 94 Miles* 



«792 7332 

la 



/• /* 



1792)37984(49 . 1 
7168 or 

V. /• y* 

16304 2.9. I 
16128 



••176 
la 



1792)2112(1 
"792 

• 320 



(Ex. 2d. J 
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(Ex. id.) How many men maft be emplo/M to retp 
420 Acres in 17 days, if there were required 37 man 
to reap 54. acres in 5 days ? 

jtcres* Men. Jfcns. 
Firft, ^54 37 420 

37 



D/^i. Men. Di^, 



«940 
1260 



Then, ^5 ^7 17 54)' 5540^*87 

^ 108 

I7)i435(«4 *474 

I3f6 43* 



75 -420 

68 378 

Jinfiv. 84 JI/m. '7 '42 

A0/f» If you ^oulfl wo^ fuch queftions of thie 
Double Rule of Three ^ as liayeone of their proportions 
indiredty by one Hating, jyou muft multiply the third 
numlier ot your fiating* by that number yon would 
otherwife have placed under your fi^ft^ and your £rft 
number by that you would have placed under the 
4lurd ; as m the Allowing Example. 



exjM^ 
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EXAMPLE. 

Men* Acres, 
37 420 

5 

21CO 
37 




of iU^s 
have relation t9 
Acres* 



• ThM number 

f^dajs <whicb 
ave relation 
to the 420 
Acres. 



14700 
6300 
^Men. 



918)77700(84 anf<wer as hefore. 
7344. 

«426o 
3672 



.588 

Dr. Harris^ in his Lexicon Technicum, teaches another 
way Tof. ranging the five Numbers given in a Double 
Hule of Three ^efiion ; which, according to the fol- 
lowing Rules, gives thefolution^ whether the propor- 
tion be direa or indired. Take his method in his 
own words : 

f . " Obferving, that the given terms are always 
«« five, whereof three are conditional and antecedent, 
•* or fuppofititious, the other two demand thequeftion, 
<< and are confeqaents anfwering fome of the former 
** antecedents ; infomuch, ttSt, -with the anfwer, 
«* there will be as many coniequents as antecedents, 
«* which muft match one another in the fame denomi- 
** nation exadly. 

11. •* For the right placing of the queftion apd 
«' terms, the three terms of the conditional part ai« 
«* duly to be regarded : Let that which is the princi- 
«« pal caufe of Lofs or Gain, Increafe or Decrease, Ac- 
« tion or Paffion, be pot in the fir ft Place j and that 

C 2 " which 
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** which betokeneth the ipsice of time, diHanoe of 
** place, Cffr. be pur in the fecoird place ; and the re- 
** maining part in the third. The Conditional part 
^* thus flated, the other two terms, wherein the de- 
'' mand lies, mufl be placed fo under the fonner 
** terms, that they may correipond one with another. 

RULE t. 

** Then, if the blank, or place foaght, fall under the 
** third term, multiply the three laft terms for a Divi- 
** dend, and the two firfl for a Divifor ; and the Quo- 
" tient gives the fixth term required. 

. RU L E t. 

" But if the blank fall under the £r^ or fecond 
<< term, multiply the iH, 2d, ^nd 5th terms fora Di« 
** vidend, and the 3d and 4th for a Divifor : The 
*• Quotient gives the Anfwer. 

EXAMPLE I. 

'< If 1 2 Rods of ditching be done by z men ki 6 
*' days, how many Rods ihall be wrought by 8 men 
•* in 24 days ? 

jfrrfwiVf 192. 

The numbers being dated as before directed, they 
will fiand thu$, the blank falling under the third place. 

Men. Days, Rods, 
2* ■ ,6— —12 

Therefore, by the iirft Rule> the three laft terma» 
172. 1 2, S, and 24, being multiply'd into eachothes» 
give 2304 for a Dividend ; and the two £rft tenns, 
<<i;js. 2 and 6, multiply'd together, give 12 for a Di- 
vifar, which quotes 192* the anfwer.^ 

EXAM- 
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EXAMPLE 2. 

If a men work 1 2 Rods in 6 days, how many men 
will wofk 192 Rods in 24 days ? 

M(n, I^oy^* Rods. 

2 ■ ■ 6 12 

24—19* 

Here, according to the fecond Rule, the firft, fecond 
and ''fifth terms multiply'd, give 2304, which divided 
fey 288, the produft of the third and fourth numbers, 
quotes 8 the anfv/cr. 

More EXAMPLES, 

If 400 pecks of Corn will ferve ^2 horfes 108 days, 
what quantity will ^00 horfes eat .in 20 days ? 

Anfwir^ il^6yp€€is» 

If c6 gallons of Drink ferve 2^ perfons 120 days, 
liow long will 200 gallons ^rve 1 2 perfons i 

Anjhver, 89 2y days. 

If a certain quantity of provifion ferres 30 men for 
.i;o days with 24 ounces each, how mach muft 90 men 
have apiece when they are obliged to make the fame 
provifion ferve them 60 days ? 

Oun€€s. Drams. 
Anfijjery 6— — io|, 

Mr. Gardiner has publifhed, in the explication of 
his Tables of Logarithms, a peculiar method of re- 
folving the feveral kinds of^his Rule, (taken from the 
Papers oiJV. Jones, Efq; F. R. S.) which is not only 
excellent in the ufe of Logarithms, but alfo in the way 
of common Arithmetic. 

L "Set down thj terms expreffing the condition of 
*' the quefUon in one line, and in any order. 

C 3 2. ** Under 



t. «*^ XJnder each conditional term fet its corrc^ 
fponding one, in another line. 

3. ** Multipfy the producing terms of one line, and 
the produced term of the other line, continualty, 

" and the refult for a dividend. 

4. '* Muldply the remaining terms continually, and 
let their produdt be the diviibr. 

5. •' 1 he quotient of this divifion will be the term 
«* required. 

•* By producinjj terms her* is meant, whatfoever n^* 
ceffanly and jointly produce any effe£t : As the 
caufe, and the time ; length, breadth and depth ; 
buyer and his money ; feller and his goods ; a 1 ne- 
ceiTarily ii^feparable ia producing tkeir feveral ef« 



«f 



f« 



it 



it 

«< 
it 



h\ SL queftion where a term Is underftood, and not 
exprefled, (as in the third Example) tliat tetm may b« 
repreieuted by Unity. 

Thb Rule is fo general, as to comprehend aU caiief 
that come under the common Rule of Three, whether 
dired, or inverfe ; whether fingle, or any bow com« 
pounded ; (6 that queftions in any of the following 
Rules, where proportion is ufed, may be readily iblvca 
thereby. 

EXAMPLE&, 

Ex. 1. Take the fame as in page 38. Putting down 
the terms cxpreffing the condition in the firft line, and 
under each term its correfponding one in the fecond^ 
filling the blank {pace (or term fought) with a capital 
Q^ thus. 

Men, Days, Acres. 

If 37 require 5 to reap 54. 
Q^ 17 4»o 

Here 
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Here ^tis plain, that the produced terms are the acres, 
and th« men and days are the terms producing the 
quantity of a£r«» reaped ; therefore looking in page 
1 2h for the characters Here ufed, and particularly the 
latter part of that for divkion; it will be that 

Q=l£2±i2±5 =: 7£±34l = L!21? =84- Men. 
54+«7 9+7 'S3 

Ex, 2. Take chat in page 41 ,^ thn^ : 
Rods, Men, Days, 

If 12 2 —6 

Q^ 8 24 

Here the produced terms afte the rods, and the pro- 
ducing terms the men and days, as before. 

Q== ii±?+£l = 8+24 =s 192 Rods. 
a-J-o 

Notif When any of the terms in the dividend are the 
fame as in the diviibr, thev may be (Iruck out in both ; 
or when anv in both may oe equally divided, the quo* 
tie nts may oe put inftead of thofe terms, as in the firft 
example. 

Ex, 3. If (4 men can build a Fort in 1 8 days, when 
working 1 7 nours in each day ; in how many days will 
1 20 men build the &me, in working but i a hours each 
day? 

Mem. Dofs. Hours. Fort. 
If ^4. i8 ■ 17 ' I 

120 Q 12 I 

Here the Fort being, i is the term produced, and the 
men, days andhours^ the producing terms ; therefore 

D*. Hrs, Min, 

I20-I-I2 40 40 

. Ex, 4. What is the Tnterefl of 57a /. for 8 months. 
ft5 /. per Ont fer Annum f See page 68* 
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If loo/. 5 /. 12 Months. 

572 Q^ 8 

Here the Intereft is the term prodoced, and the princi- 
pal and months the producing terms-; therefore 

,Q=ini|il:=:^* = ,9,V=.9/-.'.4^. 

ICO-f-12 3c . 

Ex* ^. If 250 men in ^ day.«, working 16 hoars 
each day, will dig a trench 240 yards long, e yards 
l¥icle» and 4(>eep; in how many days, working but 
10 hours in each day, will 24 men dig a trench 360 
yards long, 4 wide, and 3 deep ? 

Men. Days. Hours. hn^. wide. deep. 

If 2^0 5—: — -16: 240 5 ■ 4 

24 Q^ 10 360 4 3 

Here the produced terms are the trenches, confiftingof 
length, width and depth, and the men, days and hourSj^ 
the producing terms ; therefore 

(^3, 360+4+3+2^0+5+16 ::- y^ days, 
«4'3+5+4+ H+«o . 

As the Tables of Logarithms, when truljr printed, 
are of excellent ufe to the proficients in Aritnmetic ; 
and having above an occanon given for mentioning 
thofe publiihed by Mr. Gardiner^ I think my readers 
Ihould be informed of their being the moflcorred, as 
well as com nl etc, of any extant; and that he haspub<> 
licly advertifed ten (hillings reward to be (hewn one 
error, even of a logarithm not within the half unit of 
the loweft place, or of a difference untrue between 
them, tho' gjivcn to every ten feconds of the Quadrant. 

His Explication contains many curious folutions in 
logarithms, and very eafy examples of getting the lo- 
garithm of any number, and the number to any loga- 
rithm, true to 19 places of figures, by tables therein 
given to 20 places ; befides thofe of all numbcts fisom 
I to 1 02 1 00, with parts for two figures farther, every 
where in the fame openings as the togarithms of the 
fir ft five or fix figures. 

CHAP. 



CHAP. IV. 

« 

Of Practice, and T r e t t ani 

Tare. 

BYPracticb Merchants compeodioufly caft t^ the 
. Price of their Qo]|imoditie$. 
AndbyTRETT andTARE^ dedudl their Allow- 
ances. 

Both thefe Rules will be beft ^plidned by Exam- 
ples ; and both require the perfe£t Knowledge of the 
fbUowiog 

T A 6 L E. 



Of a Peund. 
s. d, 
f I o—fts 
I 8— r's 




Of a Shilling. 




Of a Ton, 
C. 

f 2 



I 

I 



CO 



> 



I 



4 
5 

lO 

Of a Hun 
ft. 

one. 

7 f 

M — 4 



C* 



Bvfiire 
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Before we proceed to the rules of PraAicet itwHI 
be proper to inew the manner of maltiplying and di« 
vidrog numbers of feveral denominations^, by a iingle 
figure, without Redudiom 

Exioi^U rf MV I V I ? II CAr 10 H. 
Multiply 5 . 8 • 4 i^ 8. 

a 



Frodua 43 •. 6 .. 8 

Here firft, the ^. multiplied by 8, ^ives 32 4^ eqod 
to 2 /. 8 d. therefore fetting down 8 m the p)ace of 
pence, we carry 2 to the produce of the millings. 
Again, 8 times 8 /. being 64/. and the < carried m&-^ 
ing it 66 /. or 3 7. 6 s. the 6 is fet down in the place 
orlhillings,, and the 3 carried on to the Produce of 
the Pounds. Laftly, 8 times 5 /. being 40/. and thci3 
carryM making 43 /. the whole produd apgeai:s to K 
43 /. 6 jr, 8 </. 

BxampkrfDiriSION. 

/• /. d. 

Divide 45 • 6 • 8 ib S* 

g )43 > 6 . 8 ( 
^itimt 5 • 8 '. 4 

In dividing the above fum, we find, firft»,that 8^ilt 
|0 % times' in 43 /. and.that 3 will ranaiQ ; there-^ 
fore fetting dpwn.5 in the place of pounds^ we mut- 

3>ly the faia remainder by 20, and taidng in the 6 
d fliilbngs, the produce is 66 j. in which again,, 
the divifor going 8 times, and 2 remaining, we fet 
down 8 in the place of (hillings, and multiply the 2 
vtmaiai&g by 124 which,, with the 8 odd pence taken* 



':>: 
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in, produces 32 i. in which, laftlf, the Diyi(br9 go* 
ing exafUy 4 times, 4 is fet in the place of pence, and 
the whole quotient will be fon^id to be 5 /. 8 /. 4^, 

/?«&/ ofPRJCTlCE^ with Examples. 

I. When the Price is fach a number of pence as 
Inake an even part of a (hilling, divide the Quantity of 
goods by fuch part, and the quotient will be the aa« 
Iwer in millings. 

E X A M F L^E. 

Suppofe yon would know the price of 5296 ottnced 
of Gum, at 6 i^. /jounce; then 

6^d. being \ ? 5^96 

of a SMBng ) . 

2648 Jhillings is thi Anfitser. 

For were the price 12 d. ori /. the number of 
•unces would be the number of fhillines they would 
coft : Therefore the price beine 6d, uie l^of a ihil-* 
Hng, the anfwer muft be but | io many (hillings. So 
atri d*\\d. zd.^d,ox\ d, 'tis but the t'^,^, i, f , or 
^ parts of the quantity of the goods, and the quotient 
(as afbrefaid) will be the anfwe£ in (hillings ; which 
divided bv 20» gives the pounds. 

Notiy l/anv thing remains in dividing b^ the faid 
parts (pence being the next denomination) it muft be 
multiply'd by 12, the pence in 1 (hilling ; and the 




M^ 
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EXAMPLE. 

' »x. d. 

$24.3 at ix per Ounce. 

'H I 65I5 .41 
' Anfwft, -- 32/. 15J. 4f ^ 

2. If the pence of the price are not an even part of 
a (hilling, it will require more than one divifion, ta 
find the cod of the goods. Thus at 5 d. er any other 
,9Uimber of pence between 6 and 12. 

TLXAMFLiS. 



i. 



4t 

1| 



Ife. d. 

527 ats/«rlb. 



43 



R 
II 



6i 
3i 



21 19 7 



'Anf*w.\ol* \<^s*jd*Anfaa» 



ft. /. 

436 at 9 /*r lb. 

218 • 

109 

3«I 






In the firft of thefe, ^d. is taken, tKus: 4^. is the 
■I of a ihilling, or the tbp4ine, and id, the | of 4 
•pence. 

In the fecond, the f of a fiitUing is firft taken for 
€</. and then the \ of that bd. for 34?. 

3. If the price is both pence and farthinfirfi ; for the 
pence, as before ; and for the farthings, t^etfaeevfii 
parts of a penny : thus. 



SXAM^ 



i^ 
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JBX AM P LE. 

532 at i|/^ Ounce. 



I ?^«y, T«^ 44-4 
I Farthings \ 1 1 . . i. 

■ " ' "" I" 

sis • 5 



Anfimtf . 2/. 1 5/. 5^. 

4. When the price is mare than i /. and lefs than 
% s. leave the top line for the ihilling, suid take your 
parts as before, for the remainin|[ pence. 

f XA M P I E. 

tb' d, 

6 I i I 2718 • 6 
a 1 1 1 679 . 71 



•Mi 



883)5 . 1| 

Anftntr^ 441 . 15/. if 



5. If the price is two or more ihillirigs, with pei^e^ 
l^c, either take the even parts of a pon&d from your 
top line for the fliillings, which will give you the price 
in pounds ; or multiply your top line by the numbcf 
of ihillin^Sy which will give the anfwer in ihillingSy 
ftill worknig for the penj:e as bejfqre. J^ee both w»ys 
21^ the example. 



\\ 



MX AM. 
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EXAMPLE. 

5263 at 2 • 6 jp^ Oz* 5265 at z . d/^Oz; 
i. rf. — 2 

2 6li| 657.17.6 

10526 
2631 ; 6 

1315I7 . 6 

AnfwcTy 657/. 17/. 6i. 

By the firft vrzyt it is thus done : Had the pnce 
been lA or 20/. it is plain it would have come to as 
many pounds as. there were ounces; therefore at 2 j. 
6 J. which is the f of a pound^Jt muft come to the.( 
of fo much money. 

Ihe other is done by fuppofiitg thetop line at lu- 
then for 2/. it muft be twice fb much ; and for the 61/. 
half the top line, or the value of a (hillingy muft bc^* 
added. See both. ways in another 

EXAMPLE. 
' ft. s. d. ft. /, d. 

5276 at 1.9.9/^ ft. 5276 at i9 9/<rlil» 



J!. 

1 A 


^ 


2638 
1319 

loss • * 

i3r . i9 

6j . 19 


»9 


10 

5 

h 
3 


T 

T 


6| 2638 
3i '3«9 


Anpwtrt 


5210/. It. 


io^zo|i 



A^fvuTy 5tt«/. . tV. 



6.WlMab^ 
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6. When the price is any thing between one wad 
two pounds, leave the top line for the pound, and take 
your parts for the remainder. 

EXAMPLE. 

s. i, 5)^4 at 22 w6//rftu 
a 64 675 

Anpwer, 60 ^yL 

7* When the price is two or more pounds, multipty 
the top line by the number of pound ss. and for tftere«^ 
mainder take parts, as befooe. 



EXAMPLE. 



10 

5 

2 

I 

4 





fl^ /. /. 


2364V at 4 . 18 


* 


, 945<^ 


1 I\82 


X 


591, 


1 


236 . * 


1 


118 . 4 


59 • ^ 


1 


29 . M 


14 . 15 . 6^ 






Jnfwert 116874. oox. 60I. 

S When with^ the given quantity there are odd 
parts, fuch parts muft be taken from the given price j 
aa io the foUowing examples* 
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C qrs. /. /. 

305 • 2 at 5 • s /<r C 

5 

5 f 9» • 5 . 

d f ^/. f 2 • I 2 . 6 

Jfnpwer, 191 8/. 17/, jW. 

C, yr/. ft. 7. s, d, ' 
7365 • 3 . ji| at 8 19 6perC. 

lo * . f 368^2 . 10 
5 • . f 1841 



4 • • T H73 



5 
o 

2 



2 f r/. f . • . 4 • 9 . 9 

[i..^* .•2. 4, w)# 

14 fc. f • •• I • 2 . 5I. 



■•# 



^>2/<u;. 66108/. 14J. 6^.^ 

As In the firft of tkeie, for (h« 2ffif*f the price of 
the C. is taken ; fo iiitho focond, not only f the price 
of the C is taken for 2 ^r/. but alio f the price of 
2 ;r/. for i jr, ^ | tfa^t ^ajn ipr H $• % ^'^^ 

Examples. 



EXAM- 
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E X AM P L EJ. 

7ofts» C qrt* !&• /. /. d* 
S75 • 13 . 2 . i8at9, 12 . 10/^ Ton. 
9 



1 5'57 
10/. . . f . 286. • 

2 

10 

2 



• • • T • • 5^7 
.•4 



I . . 

zers 

1416. 

a 
a 






• • 



4, 
i. 

4 
t 

r 
t 

r 



• • » • • 



06 

17 
16 

09 
04 
01 



• • • • • • • 



.6 

•9i 
. a 



e 



i 



m» 



Ai^^wtTi 5551/. 5/* \i.\ 



lb. 0ff. ^. /. /• d. 

527 . 1} . 15 at2 . 8 '• 7i/#rlb» 



M 


l< 


554 




5/. • • i 


. .i3« • IS 




2 • • • T9 


• . 52 . 14 


< 


I . . . :• 


. • . 26 . 07 




^</. • • j 




. 13 . 03 


• 06 


if . . :: 




' 3 • 05 


. io| 


8 CK, . ^ • 
4 • • • : 




. I . 04 
• . 12 




I . . • : 




. . . 03 


r 00| 


8 drs. . i • 




. • • 01 


. 06 


4 • • • 1 ■ 






. 09 


2 . . . f 






• o^t 


1 . . . 1 




» • • • • 


• 02| 



Jt^Vitr, 1383/. -jt. 2a. 



T£e 



6/ 

ti 

4 • 
I . 

4 

2 
I 



1 

1 

z 



I 
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The lail Sura anot&er way« 

lb- ^2* ilrachms L /. ^. 

527 ij 15 at2 8 7|/frlb* 

48 



4216 

2i08 

^5 
24 



3 
I 



• • « 

• • • 

• • • 



10 J 

I 

6 

9 



*^56|7 . 8 
A/wtr% 1 . 83/1 ;/• 8/ 

7)6. 11 . IS. ijats} 16 4^#rfl|. 
«3 



2S03 

147X 
. 368 

• 184 



$ • • , 

t • • **T • • t 

4^* • '"T • • • 

6p^« •■ -7 • • • 

^ • • 'T * * •- 
I • • *X * • • 

104/sw/i.f • • • » . • 19 

* • • -r 3 

12^^''^. 4 . • 

I . . -/i: * » • 



^6 
12 
II 

7 
I 



16 

5 

18 

18 

»9 



. 4 

. t 

.91 

• 10 
.fii 



"•«*• 



Jilfiwer, ifSSit, 2f, gid. 



H*th 



i S5\ 

Note, The foregoing examples, and all other «ae- 
ftions in Prague, may be performed by the Rule of 
9bree ; PraBice bein^ ouly a compendious way of cal- 
calating fuch propontions in proportion, as have att 
unit for their firft number : But to ihew the brevity of 
this way of work, as well as to prove the troth there- 
of; fee the lafl example done by the Rnk ofTbree^ as 
follows : 

By the Ituh of Three thus : 

12 20 . 12 

8843 
20 



12 


4-6^ 


20 


12 


240 


J716 


24 


» 


■^■Mw 




960 




4S0 


" 



1 76 ^72—^ 

H 



707491 



424494* 

^710 
5762 25409646 



424t94» 
29714587 

jfI22-.705^_^ 12 

l76|o )?4?6^ oS275|6 )42i2'U(fO 
12^4. 210)351042 

«.72o> An/wtTfii^^LU to\^ 

2962 

•^^ Wr« Fartbinn 

.^y*'? Py^aice Htft ther§ 
2ti6 iy /^r FraBioni 
4 remaining. 



• t 



■<iiWiMi<«>< 



576'o)«46[4(i 

ajo PROOF, 
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P^.R OOF. 

SoDfis la this rule may be proved either by taking 
she parts two ways, as the la^ example but cme; or by 
ik»Ruk rflibrtey as the laft. 

ABBREVIATIONS. 

As this whole rule is indeed nothing elfe, it may be 
thought flrange to mention fliort wiiys here, in a par- 
ticular ie^jon i but as there are degrises of compari* 
fon, fo eveo fhprt w,ays may be more 4^orteoed. 

1. The value of any quantity (the givQO price of one 
%i which is an even number of (hillings) may be moH 
compendioufly found, by multiplyiu^ the laid qusMi* 
tity by { their number, doubling the Units of the 
firft produdl for ihillingr, the re A being pounds/ 

« 

EXAMPLE. 
$276 Ells Q/Hollandt at 8 /. /#r Elh 
4 

ProduHf 2iio: 8 

2« If the priceJi as odd number of ihillings, it it 
but doing as before, and adding ^^ of the top line to 
the Product,- 

EXAMPLE. 

Elh. s. 
J278'at i^pirTard. 

7 ' 
3694 : 12 • 



3958/. 10/. Anfwtr. 



3. Were 



157 1 

5« Were there pence in the prioe^ tkeir parts might 
aUbeafily be taken m the fame method. 

' EXAMPLE. 

5384 at 7 . 7ifirfBh 
3 



1615 -4 
u. •,^••469, 4 ' 
6ii.'i • • 134 . 12 

Jlnf'wer, 2052/. 13/. 

^ 4. Another ihort and ufeful way, when the quan- 
tity is fmally is to multiply the price by it ; thus , if 
your quantity is expre^4»i by «ne figure, it r% done by 
one line. 

EXAMPLE. 

^TMrdso/Fehet^zi i . 13 . SpirTard* 

5 ' 

Trodu3^%U 7^. 6</. 

5. So any quantity that e^tn beexprefled by 2 figures^ - 
and fome of 3, may beeaiily and fpeedily done thus : 
Find out what two figures, multiplied together, will 
produce the given quantity, (as fuppofe 3 2 yards or 
pound S9 ISc, the given quantity whic4i is proclucedby 
the multiplication of^ uy 4} and multiply the price 
by one of the find figures ; . and the produ6% of that, 
multiplied again by the other^ wUl gn^e the anfwer. 

EXAM. 
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EXJMPLES, 

Yards. /. d. 
32 at 15 . %\ferYard* 
8 



Vh9ntd'u9of%yardi^^ . 5 . 8— 
^»bicb multiffUdbj 4 



^i<ves 2$i. 2/. Zd, the price of \2 yards 9 

— '4 /i«rf/ 8 r</»^ 32. 

Yards. /. /. ^. 
144 at 1 . 5 . 6 //r I'ar/. 

12 



15 • 6 . o 
12 

6. If no two figures .will exaSly produce thole 
given, take fuch as will give the neareft produft to 
them^ which will ^enerafiy be within one or two» 
jnore or leis ; the vuue of which muft accordingly be 
added «r f«btraded« . 

nXAMFLE. 

Jb, /. s, d. 

55 at I . io.9/#r]b. 

9 

Tbeprice efq lb- 13 • 16 . 9 

mfbUbmuhifUid bj 6 

gvves the price of (^^ ft 83 • 00 . 6 
tcwbicb the price ofi ft- added i . 10.9 

mates S^ , 11 , i the value oft^^^ 

So, 
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So» had it been multiplied! b^ 7 and 9, which would 
have given rhe value of 56 Ifc. to much by i fc, the 
price of i fc. muft have beeo fubtraded. 

,7, If the quantity has odd parts, it will be cafy 
taking the value of fuch parts from the given prke : 

in the following 

E X AM P L E. 

Yards. /• s. d, 
43i *^^ -. 12 . jftrTard. 

7 



»8 . 


% 


. I 






6 


^1,10 .. 


8 


. 6 


fr/. z . 


12 


•7. 


2i 1 . 


6 


. 31^ 



Produ^^ 114/. 7/. 4I 



T R E T T 4j;rrf Take. 

TAre and Trett are the allowances made t% 
Merchants in buying their goods. 

Tare, of what they can agree forpgr the whole, 
/^eheftjfcfr. orfer C. for the weight of the bag, box, 
cheff^isfr. which contains the commodity. 

Trett, for the wafte^ mbtes^ or dufl; and is always 
j^tb' per icilfe. 

Xhere is alfo another allowance fometimes ^vea Of 
2 fe. for every 3 C. for the turn of ^he Icale, called 
cloff, or cbugh. 

NoU, the whole weight, before any allowances are 
made, is called ^r^ ; when part is dedudled, the re- 
mainder is called jfutth ; but when 4II are taken from 
it, what is left, is called Mat, 

RULES. 
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RULES, nvitb EXAMPLES. 

I . The ^are of voiy quantity of goods may eafily be 
ivundy if at ib mach in the whole, on]v hy^ ittbtra<^iiig 
the (aid allowance from the gro(s weight ; if at fo moch 
per cheft, (sTc. by multiplyine; the pounds tare by the 
number of cheftsyE^Tr. and fubtrading as before; and 
if at fo much/ifrC. by taking fuch part or parts of 
the grofs weight, as the allowance is of a C. 

EXAMPLES. 

Firft/ort. Suppofe 1 5 C. a f r/. 1 3 16. tare were al- 
lowed on 456 C. iqr. 19 lb. of tobacco, what would 
be the neat weight ; 

C. qrs. ft. 
From 456 .1.19 Grqfs. 
SuhtraS 15 • 2 • 13 Tare. 

Remainder 440^ • 3 • 6 

Seconafort, What*s the neat weight of 3 frails of 
raifins, each weighing 3 C. 2 qrs. 10 lb. grofs ; tare 
at 20 lb. /fr frail ? 

C qrs. 15. Ib. 

3 . 2 • 10 20. . 

3 Frails, 3 Frails. 

10 • 3 . 2 Gre/}. 60 lb. or 2 ^. 4 lb« 
2 ... 4 Tare. 

Answer, 10 . o . 26 Neat. 



C, frs. lb. 
third fort. 246 .3.12 Gr^. 

lb. -I 

14I 30 . 3 . xzTare. 


lb. 
Tare I j^ per C. 

A 


Anfnuer, 216 • • oNeat^. 
3 


Aga\ 



G, p^f, lb. lb. 

j^mtif 364 . I V. tgGrfi/s. Tare 16 per C. 
lb. ■ . I 

l6| 52.0. 6| Tare. 
Anpwer, 312 . i . iz^Neat. 

Ko/et 14 and 16 pounds may be called the (tandards 
of Tare; for frojm them may any other number of 
pounds, more or lefs, be takeny^asin the following 

EXAMPLES. 

C. qrs, lb. lb. 

573 . 2 . iiGrc/u Tare lyferC. 

lb. ■ 

2y 10 . O . 27^ 

.14 5.0. 13^ 

87 . o . 7 T^rr. 

Jft/iver, 486 . 2 . 6 AV^i/. 

C ^rj. lb. » lb. 

548 .3.11 Grtf//.' Tartf 10 per Cm * ' 



lb. 
x6f 78 . I . i7i 



ii III 1 1 



8i 39 . o . 22|: 



49 . o • o 



I 



Jn/wer^ 499 . 3 . io| AV^/. 

-Ncte, *Tis firft found what Tare 16 lb. would pro- 
duce; becaufe 8 lb. being the ^-^^ part of a C would 
be a troublefome Divifor. 
;^ D z.Trett 



2. TV^ffbdl)^ always 4 lb. /^r 1041b. theconftant 
methdd of finding it, u by taking the ^-g part of ^e 
line it is to be deducted from, 4 times 26 being 104* 
But it being difficult to divide by 26 in one line, it 
will be more fafe and eafy to do the workaiide^ as in 
the firft Example. 

EXAMPLES^ 
C yr/i lb. lb. 

428 . I . igGro/s. Trttt j^ feriCJ^ 



lb. 

4yV 16 . f . ii^TretU 

fatit 411 . J • 21 j Hiot^ 



26)428(16 
168 



12 

4 ■ 
26)49(1 

28 

193 
47 

2p)66^ (25 

J3 

4 

26)52(2, 



136 



wj 



C« qts* lb. lb. 

S36 . 2 . il^Oro/s^Xofte 2^p^rC. 

n>» — — ^r^//. 4 lb. per 1 04 lb. 

I6f 119 . 8 • 2j 

4i «9 • 3 • «4l 
ij 14 . 3 . %\l 

164 . I . loTur^, 

M l-ll III—— 

672 . 1 . 7 Suttle* 

lb. L 

4»V 25 ♦ 3 . 12 rr*//. 



«ki«i 



yif// 646 • I • 23 NeBt4 

* 
3^ Clougb (which is always 2 lb. for 3 C.) may bfc 
fbund by taking the t|^ part of the line it is to he de*. 
dufled from, 2 lb. being the^-Jr P^'*^ of 336 lb* or 
3 Ck , But let the work be done aiide, as dire^ed in 
finding the Trett. Or the allowance for Clottgh may- 
be found, by firft dividing the hundreds of the line it is 
to be taken from, by 3, which brings them into 3 C's ; 
then 2 lb. being to be allowed for every 3 C. as many 
3 C*s as it produces, fo many 2 Ib's it will allow ; then • 
dividing by 56 (the double pounds in a hundred) the 
quotient will be hundreds, and the remainder double 
pounds ; to which adding, what may be allowed for 
the cud hundreds, quarters, and pounds of the given 
weight, it makes the whole Clougb ; which fubtraded 
from the faid given weight, leaves the Neat. See 
both ways in the firH Example. 



D2 EXJM- 



r<?4] 



I,X AMP LE I. 



•" 



r 

What will be the neat Weight of 5647 C. 3 fr/, 
13 lb. Grofs^ allowing for Clough z lb. for ^Qf 

C qrs. lb. 

5647 • 3 • ^3 ^^e/^- 

33 . 2 . 13 CVcaf^it. 

« 

5614 , I . GO iVir^. 
C. 
168)5647)33 3)5647(» 

.607 , 56)1882(33 . 2 • 12 
103 ' 202 

+ X 

qrj. « 4)34(2 



168)415(2 

79 

28 

635 
>59 



-S-^ 



168)2225(13 
545 






.41 

IJou^ The remainder 34 f which are double pounds) 
is divided by 14, the double pounds in a qr. tojbring 
the faid remainder into quarters of ah hundred, mak- 
ing 2 qrs, and 1 2 Ib% And i lb. being allowed for the 
odd C. 3^r/. and 13 lb. the whole makes » as before, 
%% C. 2 Grs. 1 3 lb» 



i ^5l 

EXAMPLE 2, 

What's the neat weight of 3 hoglheads of tobaccc^ 
weighing, «y/«. 
Numto'. C. yr/. lb. 

I ^5 . 3 . 18 

i'— 4 .2.11 



lb. 
Hi 

7\ 



15 . 3 . 20 Qrofi 



3 . 27 



f TWr^ 7 lb. pir C. 
ofs, < Trett 4lb.^fr 1041b. 
C Ci^^^i^ 2 lb. Cor 3 £. 



• 3 • 2?! y^rr.. 



4inp 



14 « 3 1 20^ SttttU. 
. 2 . 8| 7rf/A 



H 



12J Sut/Ie. 
' 9 1 Clcugb, 



3)'4(4. 



man 



AnfijQtr^ 14 • I . 2| Neau 

Note, The 4 three hundreds allow - 
And the odd a C i fr. 12 lb. | allow- 



.8 



li 



ftf/iv/ C7««if i& 9x 



»3 
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CHAP. V. 



Of I N T E R B »T, 



If <«« U 5 which arifcj both from 
NterestI ^»^^«» \ thefrincipal. 



■•MMhdaMM* 



SiMPLE IkT«ASJ^T. 

V 

\ 

SIMPLE Iktehest being one of the branches of 
Proportion, or the Rme of^hrte^ h worked at 
follows : 

I . The Iiitereft of ony Suto for one year is fotfnd hf 
this plain proportioo, wix. 

As looA 

TlMhe rate of Intereft : 
So is the given Principal, 
To the Intereft requited. 

EXAMPLE. 

What's the Intereft of .429 /• for a year/ at 61. fit 
Cent* fer Jnnum f 



J/ 



.^ -, 
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If loo ■ ■■■ ' ■■ 6 u ■ ■ '4 29 



Jt^hiter, 25/* 14X* 9^*1 20 

20 
12 

9!6o 



a[4S> . ^ 

JVtflf, The eattlttf of t\JKa%ttrei to the rigkt-h^sd, 
dividfii fo^ lines by looi Stt Abbre<viaiions of Di^' 

2. To find the Iiitewffjof '-ally ^fom- for 2 or more 
years».n\al^tiply th^ ytz£^ ^p^nt by^th^ nv(Qi^ber of 
jfears 7eq\area. 

E X:J M fCL E. 

What iiitereft 4vj}t thie foregoing principal produce 
in 47ears> at the fame rate of intereH f 



"> 



a J ' 14 9i thi iniereftfir one year* 



TtoiuQ lol 19 a 

3. To findi^iareft for months, divide the year's 
mmoanc by th^ even parts theymake of a year. 

D 4 EXAM^ 






EXAMPLE. 

What's the itttereft of J72/. for 8 months^ at gh 
ftr Cittt, per annum P 



A 

1/ 100- 


- A - A 

— S S72 

■ 5 . 

28|6o 
\ zo 


61 


A /. 
28 . 12 


* 


14 . 6 

4 . 15 . 4 



jfn/hver, 19/. I/. 4</. 
12I00 

4. If the time is weeks or days, jnftead of taking 
the even parts of a year as for months^ it muft be done 
by a fecond itating in the RuU of Thru, 

EXAMPLE^.. '. 

Ex. What's the intereft' of 321'/. i6s]^Sd. /or 3L ' 
weeksj at 6/. //r Cmt. fer annum f - * * " 

/i /. *- /. /. d. 

yxoo-T-r6— — 321. . 16 .. 8 



6 



I 



p 



Amfw^ 19A 6/* 2i*ifir ayedf* 



I0|3i • 00 • o 
20 



-V 



<5J20 
12 

2)40 

4 
jj6o 



' - . .ij 



Then, 



» 




C%3 


• 


Then, 

• 


JFeiks* K s. 
^52'— —19 . 6 , 

52)57 . 18 


d. 

. 2|- 

3 

. 6|{ 


— 3 

/. /. 
1 . 2 . 




\ 


5 

20 










52)118(2 






\ 




'4 

12 










SO<74{3- 
18 










4 




. 



J. 



Ex» 2. What intereft is now due on a bond of 
4toA I ox. commencing intereft at 5/. \o s. per Cent, 
ptr oMnAmrJuly the 10th, 1766; this Being March xki^' 
25th, 1767 } 



I. 

^100— 


I. u 

— 5 .ro — 

Bd:^ 
tar, 

• 


—420 . 10 

2102 . lO 
210 . 5 

23|l2,. 15 

' 20 


July .21 

-^»^^ 3 1 
September 30 
O^ober 3 1 
November 30 
December' 31 
January 3*1 
February^ \ %' 
M^rch Z5 


23 /. 2 /. 


12 




6I60 
4 


itSS-- 


. 


D 1 . 


Then^ 



1:70] 

Da/J. I /. il. Daji. 

Thcn,^365— 23 . 2 . 6| 258 



20 

463 
iz 

SSSO 

4 



22202 
258 

■I ■* 

177616 

IIIOIO 

44404- 



4 



365)5728116(15693(1 
3.^)5 .- 

^2078 

1825 210)32(6 

2531 16/. 6f. ii/|jf!f?'258 ifays. 
2190* 23/. 2/. tid.^for ayear. 

y 341 1 39/. 9J. 51/.J idtai Intertfi. 

iff 

.1266 " ' 

1095 



^ 
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JMher'U'Ay to cdfl up Intereft, «u;<^^» the principal hat 
t «y «««£)' /« //, and-tbe time^ nAjeeks, or days. 

RULE. 

Bring your principal into its loweft denomination, 
and multiply it by the aiuziber of days; and if at 5 /. 

5- . -/«• 



C 7t } 

fifOnt* divides the produ^l bf 7^O0b 1^ qiMtient 
gives the aiifw^ in the fame d<Bnomiftation the princi- 
^1 -w» Mdttced mto, l^Ht\ The nuifiber 7300 is 
found by multiplying 365 by 100, and dividing by 5* 

E X A M P L E S. 

What's the intcreftx>f432/.. 12 x. 6 J. for 8 days> 
al 5 /. fer Cent. ptr annum? 

,865^2 

12 



" 12 

73|oo)«5<j646(|ii5 
75 ■ 



9'* 5 ^\ ^^fifJ'ftf*^ 



100 

219 

.5740 
4. •- 
73]o«)229'63(3 
219 

10 

r 

Jfyou would caft upfMwft-*^^/ per Cent, by 
this rule, you muft addy of tbe -quotient to the in- 
tet^ft produced at 5 /. fcr Cent, and fo at other rates, 

it 
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ft is bat ftdding ^r fubtra^iing fuch and fuch parts of 
ihe quotient to or from what it produces at 5 /. For 
inftance, fuppofe the lafl: queftion done the common 
>vay, for an . ..% . . 



EXAM? hE. 
420 . 10 Frincif ah 



* -, 



20 



8410 . 
623 number^ days. 



25230 
16820 
50460 

73^0)52394130(717 • H 
511 • /. 

-— >Ot'5 71 -91 
129 



73 78I9.6- 

564 /. 39I9 • 6 Jnffwtr^ I far- 

than 
way. 



5 II' thi/tg more than 

by the other 



-5330 
12 



73M639Ko(8 
584 

• m irf M ■ ■ 

• 5560 



73too)2t2|4t(j 
-219 



# • 



34a i^oie^ 



JVi7/f,.The Rate here being 5 /. 10 /. and 10 x. being 
T*^ of 5 /. there is therefore adde^ t5 ^^ ^^ quotient^ 
or the imoiint, ate 7. /rr O/r/. 

More Examples in Simple Intertft. ' 

At 61. per C^irfT.whafWUl ^89/. come to in a year ? 

What will the fame fum, at the fame rate> amonftt 
toin8Year$? 

' ' . Anfwery,%%^L i^s,d^d. 

What's th|p intereft of yoioh for 5 flionths^ at 5 & 
ftr Cent, ^er annum f 

Anfweff 146/. 5'/* 

Whites a week's intcreft of lo^o A at 7 h per Cent f 
' ' ' - '-^AnfiiAjery i/. 6/. 11 ^.. 

What will the intereft of5if29/» \o.s^%d. xamt 
' to in 20 days,^ at 5 /. per Cent f • • 

Anfwery 14/. 17/. W. 

What intereftis now due on^ a N^vy-bill> commence-^ 
tngintefefl at 6 /. /^r Cent, per annum^ jun$ the 41]% 
176 T, this being January the iQth, 1767^ the princi- 
pal being S^6If 

JmJhver^^Ql^^ 7/* iO</» 

Compound Inters s"t. 

COMPOUND Interest, as was before iaid, ari/es 
both from the principal and intereft ; (/.f «.)when 
interefl on money becoming due, and not paid, the 
%^ame rate is allowed oa the* unpaid interefty. as was be- 

Torc on the principal, 

There- 
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Tberefbre, to word ibnts in this mle^ dftfr Imping 
found tLe firft year's incer^fty as before, add it to the 
principal, and find the intereft of the fuin; aiid ^con- 
tinue to add evecy year's produce, fiill accouuting the 
fum a nev/ P/iAcjpaL 

£ X JtMF I E'. 

What will be the amount of 400/. forbom 3 year*- 
' J 3LX'(kL^r Qnt^p^ qamn/t^Qxmfi^iA Intereft>^ 

/. /. L , ■ 

Jf 1 00 — —6 400/. Principal \Jfyeari. 
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^•25144- . , 

20/ 
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424 

! 



25 . 8 . 9I 



y 100 ■ ■ - fr ' I 449 . 8 . giPrincif.^dj€af% 1 

■I 1 WI > >WIIW I ■■ I I n I 

/. t6\^6 . 12.9 
20 



12 

4/ • 

449 • 8 . 9f 
26 - J9> 34, 

■'I > ■— p— fi— _ 

Jy'ico-^6 476. 8 « 1 1 P/vW^f 4<ijimn 

6 



/. /. i/. /. 28J58 . 8 . 7I 
28 11 8 20 
M. 

476 8 if 12 ' 

4901? ir|^. 8I23 
^iP/n/ amount* 4 

94 



Or 



t7«t 



Or, more plaiA t 
bSififi iheift Tiar 24 . o • o 
^d ' 26 . 19 . si 



. I r/flr 14 . 5 



10 



•^f-**- 



Total Jntereft 90 . 13 • ^^^i 
Principal 400 • o • o^ 



Total amount 490 v 13 



. iij 



Jlf or^ EXAMPLES. 

What will 1000 /. amount to in j years, at 6 /.^/r 
&«/. /^ tf«««»f , Compound Intcreft ? 

jfnpwer: iigiL os^ zd.\ 

At c/- 10/. /^ Cfl»/. ^^r /!«»««, 'Compound Inw 
tcreft, what will [;6o/. ioj. 9^!/. amount t;o, forbora 
5 Ycaw ;ind a haU? 

Anf<wery 752/. 14/. lo^* f- 



■«MBa*M«ii«i4i 
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CHAP. VI. 



0/Re B AT E, «r Dl SCOtXMT. 

REbatb, or Dj scot; NT, is the abating {o much 
money on a debt paid before it is dae, as might 
be gained again by the money received, if put out to 
intereil at the fame rate, and for the fame time. So 
lOo/. prefent money would difcharge a debt of io6 A 
due at a year to come ; rebate being made at 6A ftr 
Cent, becfiufe looL put out to interefl for a year^ at 
the faid rate^ would regain the 6/. 

* 

T9 W0ri Sumi in ibh RULE, 

Firft» find the intei-eft of xoo/. for the time \ then 
by a Ruli of Three ftatin^, of which the firfl; number 
mud be 100 A* with: the intereft found ; the fecond 
nuthber, the intereft- alone (or looA alone, if you 
would find the prefent Money) ; and the third, the 
debt, or Sum propounded, you will find the anfwen 



• 



ji 
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E X AMP L E S. 

Ex. 1. What's the rebate of 420 A for a year, at 
6 /. ftr Cent, per annum ? 

6 " 

106)25 0(25" ^ 

212 
. ' _ .406 

20. 






12 

io6)6co(5 
530 

.70 

106)280(1 

ai2 
.68 



y 



Ex. a* 



C 79 i 

Ex, 2^ What prefent money will difcharge a debt - 
^ of 7 ^ 2 A due at 3 months, r^atc being made at 6 /• 
fer Cenl, per annum f 

L A 

6 InUreft fir a. year cf loo - 
Montks^^ 

Then, I/ioi ♦ i ofall to 1 0#i vjhat 'will 7 3 a ? 
% i 



A 



%p% aoj) 1 46400(72 1 

142J 

• • 410 

4i05 
f 240 

ao3 

37 
20 



Jin/vftff Tzxh 3/. 7^. f ^03)740(5 

V 6og 



131 

12 



203) I 572(7 
1421 



»5> 
4 



203)604(2 
406 



198 Ex, 



[8o] 

Ex. 3. What rebate mad be allowed on a Bill of E?r- 
change for 85/. lox. due September the 8 th, this being* 
Jufytht 4th, rebate being made at ; /• fer Qc»t, p€r 
annum ? 

Days, /. Days* 

If 365 5 —66 

Jufy %7 . 5 

Jug, 3 1 ■ 

^ept, 8 330 

66 > /. ^. 

365)6600(18 . oi 
365 

2950 
..30 

360 

1095 

3« 



Then, 



•^ •^ 



t 8i ] . 

/• s, d, Sn d- /• s^ 

Then, If 100 . 18 . o|— ^18 . oj— 85 . 10 



20 12 ■ 20 



2018 216 1710 

12 4 12 



24216 S67 20520 

4 4 



96^67 82080 

867 



574560 
492480 
656040 



4 



96867)71163360(734(2 
678069 — 

— —: 12)183(3 
. 335^546 J — '" 

290601 ^S^-^z 



• 450ifS'o ^ 
Jfipwery 15/. 3</.f 387468 

.62982 

£x^4. A Bill of Exchage for 250/. is dated at 
jtimfterdami June the 14th, N. S. at ufance is accepted, 
and payment offered tKc 15 th ditto^ O. S. what muft 
be then received, rebate being made at 6 /. per Cent, 
fer annum ? 

-Notty New Style is I ; days before Old Style. ' 

Ufance fignifies the ufual time of payment of bills 
between one country and another ; which between 
Bngland^Ti^, Hoilandis one month ; double Ufam:e,two 
months, C^r. Noteal/o, Merchants ol London gene- 
rally 



rally allow 3 days beyond the time ipjpointed, calling 
them } days of grace. Therefore the bill being daied 
yune tne r4th N. S. or the 3d O S. and accepted at 
ufance, or a month, it becomes due July the 3d» O S. 
but 3 days of grace beinc; allowed, makes it the 6th. 
So if the money is paid the 1 ;;th of June 0/S» rebate 
muit b^made for 21 days. Therefore, 

Days* /. Days. 

I/i^s 6 21 

6 

126 
20 " 

365)2520(6 
2190 

.330 

d. 



foKit 6/. lOi. I 363)3960(10 

365 

• 310 

4 

, 365)1240(3 

1095 

•«45 



if 



L s, d. I. 7, 

20 20 



2006 500a 

12 12 



24082 iSoooo 

_♦ . t I 

563 3 1 963 3 1 ) 24000000( 24f 

. . 192662 

.473380 

. 385324 

■I III! mil. 

.880560 
86^597 Q 

•I358X 

20 
? . /. 
$6331)271620(2 
192662 

.78958 
• 12 . 



•» « 



03309+749^(9 

866979 :t 




4«;^, i49 /. 2/. 9^. I r8o5 17 

4 
— — — //if. 

96331)322068 (3 

2889^,3 

• 33075 



Af(?r# 



^- . 
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Mere E X A M P L E S, 

What*s the rebate of 100 for | a year, at 6 /. per 
Cent, per annum r 

Anpwer, 2/. 18/. 3^/. 

What's the rebate of 5 38 /. 10 /. for 5 months, at 
5 /. per Cent, per annum t 

Anftwer^ 16 L 19/. g^i 

What preient money is a debt of 629 /. dae at 3 
weeks, worth, rebate being made after the rate of 6/. 
10*. per Cent 4 per attnum'F 

Aa/kver, 626 /. 1 6 /. 7 ^. f 

What jrefent money will difcharge loooo/. due at 
5 ibys, rebate being made at 8 A per Cent, per annum ? 

Ai^er^ 59^9 '• i -f* 5 '-i 



CHAR 
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CHAP. Vil. 
CyE<i.uATioN *^ Payments. 

TH £ defign of this rule is, when feyeral Aims are 
due at feveral times, to find a mean time for 
paying the whole debt. 

The common njoay to do nnhicb is. 

Multiply each fum by its refpeftive time, and add 
all the produds together, dividing their total by the 
whole debt ; the quotient is accounted the mean time 
of paying the whole debt. 



E X AMF L E. 

. A owes to 5 40 /. to pay at 3 months, '60 /. at 5 
months, and 100/. at 10 months ; at what time may 
the whole debt be paid together, without injury to 
either ? 



/. /. /. /. 

40 40 60 loa 
60 3 5 10 

— 120 300 loco 

2CO 300 

120 

2|00)l4|20( 



AnputeTf 7 months. 
E Not€^ 



[.86,]. 

Notet The times of paymetu, if not ib gWeti» muft 
be reduced into one name. 

V 

Bat thofe who are more exad take the pains to 
work thefe fums -by the foU^wvtag nile^ 

Firft^ they findthe'prefitnt wortkof everr^Mrtka* 
}ar fum ; then find in what time to cometnc fsm oS^ 
thefe prefent worths will be increaftd^ to .the. total sof: 
all the particular fums payable at the feveral times to 
come ; and that is the tsue equated .time for^payment 
i)f the whole.' 



mm0mmmtmmmm^mmmmmmmmmmmmmmmmmifmJtamiimmtmm4>''^''i0Mlfi^9m 



CHAP. 



CHAP, vm. 

Of, Fk Li^ w s H I p, . tfr Company. 

FELLOWSHIP, Or CoMPANir; is when two or more 
join their docks, an^ t rad e" together, dividing 
their g^'or4ors propoftioiidbty. 



F£ L'-ro w 8 H I p is either «/ith, or without time, 
QaefHom without time; anrWbrked by this pro- 
portions 

' .As the whole (lock^> 
To the whole gatit. or lofs : 
So is each man's particular Hock, 
To Kis particular (hare. 



i X A M P L E S. 

• • * 

J^ Bi and C, make a loimi^ftock ; J puts in 460 T 
^ ^10 /•and C 480/. thef^ahi 340/. what part of 
it belong t6 each ? 

^,——-—460 
C, 48a 



Tokalfiock^ I45d 



E z \Jt. 






Mi 



C 8« 3 

ift. Then, y 145I0 — -340 46I* 

/ 7 / ' / ■ I ■ 

2i.yi4Slo-340-SMo ^^40 

340 .»3» - 

2040 i4S)»S^4o(>®7 

153 *45 



/. 



MS)»734o("9 -'HO 

145 »oi5 

.284 -"^S 

20 



>45 



H5 



- /• 



1390 145)^500(^7 
1305 '45 

85 1050 

20 IOI5 



145)1700(11 ••35 



J. 



. 250 i45)4*o(* 

145 290 

105 i}o 

12 4 

145)1260(8 145)5^0(3 

1160 435 

.100 r^5 



i45)4,oo(» 
190 

110 



34. 



[89] 
.A J. 4: 

3^. And, ^14510— ——340— —48|o 



/• /• m» RtM^ 



145)16320(112 
145 

.182 

.370 
290 

.80 
20 

145)1600(11 

I4S 
150 



Ks^h^rtts 107 . 17 , %\ — 85 , 145 

B*J^i&«r^/f 119 . 11. 8|~iio . * 

C'/ Share /i f 1 2 . 1 1 • oj— 95 • • 5 ^ 

fWtf/ ^/i&^ Remainder \ ■■ -■■ 1 2 

; 145)290(2 

Ibe njohoU \ ^ ^ 60 

laiH J340.00-0, 290 ^ 

.0 145)240(1 
H5 



And thus are thefe Sums proved 
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Three peribns make a joint ftock ; ^puts in 565 /« 
B2:S/, and C 629/. they gain 1000/. and what is 
each of their ihares ? 

/. /. 1/. RemainJirs* 

.-f/^, 383 16 7f— 384. 

JnfisjeryJLB^ 188 17 2 511 

-fcC, 427 6 2 J 576 

Dy By and F, trade together 5 D puts in 230/. £5 ?9/. 
and /^ 344 /. lo.i. their whole gain amounts to 520 /• 
what is that to each ? 

A /. J. Rtfnaihders* 

ri>, ic8 7 7| " ■ 271 

JnfiwirAEy 2^9 5 7 ■■■■■ 841. 

^C^> ip-^ 6 9 — ■■■■■■■ icpi 

if;^, and.Cf'makeabankof 3ai?6/. whereof^ pati 
in 1026/. ^$8; /. and C. the reft ; by misfortune they 
lofe 2O30 /. what part.of it tok^ e^iCA bfar ? 



630 ^ 5 . » w *9^fi 

Jii/*wer,'\B, 605 o $| .iiij i i 1 .124^ 
7J64 .14 ,IQ ■ 1 088 






"I ' " 1 1» ■■ 1 1 p ■ <i > I 



jF E,L I40 w s.a I p wiib Time. 

FELii^wLHipwithT^MEiiahiiswoJ-ked s^M^kifly 
each man's (lock by the refpei^ve time he puts it 
in for, and add all the produtls, the total of which 
mufl be your £rft number through all the Ratings ; the 

gain, 



gain, or lofs, the feCoad (as before ;) .an<f each-man's 
particular ftock, multiplied by its' time, the third. 

I^otey All the particular times (if not fo 'given) muft 
be reduced into on& name, (/*. e,) all years, all months, 
all weeks, x)r all days, ^r. 

The reafon of multiplying the feveral ftocks by the 
times they are put in for, will appear from the fol- 
lowing con fi derations. firft^ Suppofe A and B put 
into trade each ioq/. for i month, then certainly their 
gain, whatever it be, muft be equally divided betwLxt 
them Again, ftippofe -</ puts m 1 go/; and B zooL 
both for the faihe time ; it is as plain that 5's fhare of 
the gain muft be twice as much as ^'s, becaufe his 
(lock is double : or if each put in loo /. but for dif- 
ferent times, <z;/«. /^, for one month, and B^ for 2 ; 
then as Bh ftock liea twice as long as Ah^^io his gain, 
as before,' muft be twice as great. Laftly^ fuppofe A 
to put in ioo7. for one month, and B 200 /. for 2 
months ; thea/ince his ftock is not only double, but 
the time he leaves it in double too, his fhare of the 
profits muft become 4 times greater than ^'s. And 
10 in all other cafes. 

EXAMPLE. 

A put into company 560 /. for % months, B lyc^ L 
for 10 months, and C y^c/, for 6 months ; they gain- 
ed iqoo/.-whar^are of it muft ^ach have ? 

/. /. /. ^ 

560 279 735 - 

8 10 6 



^4480 B 2790 C4410 

2790 
4480 

1 1 680 



ijr. 
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/. 7. / 

^ft. Then, ^ii68)o looo— 449I0 



rcoo 
/. 



1168)449000(383 
3504 

. 9760 

9344 



• 4160 

3504 

■ i. 



1168)13120(11 
I168 



1410 

ii€8 



272 
12 
— d. 



1168)3264(2. 

2336 

mmmmmmmmmmtm 
.928 

4 



116^)3712(3 

35^4 



id. 
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/. /• /. 

id. ^ii68to-—iooo—— 27^10 



1000 
/. 



1168)279000(238 
2336 

• 4540 



10360 
9344- 

1016 
20 

>■■ _ ■ ■ /. 

1168)20320(17 
1168 



.8640 
8176 

.464 

IS 

— /. 

1168)5568(4 

4672 

.896 

4 



Ii68)3s84(j 
3504 

• • 80 



E S i^ 




/. 

3*/. ^ii68|o 



1168)441000(377 
/• /• id. Rim. 35*04 

A'/ Share // 3 B 3 .* i- 1 .hiJ 208 ■ 

Ws Share is 238 ,af;. ^ 4! to . 9060 

Q*iShar€is 377 ,jii . 4^ ggo 8176 

ValH$oftheBimou9di9sl\\6%)ii6%{i .8840 

> ' - i^ — 8176 

1000 r-^O .■^— • . . O - I 

7 hi wM gain* . 664 

20 



ito 



— X. 

1168)13280(11 
1 168 

^»i6oo 
1 168 

.432 
12 
1/. 

(1168)5184(4. 
4672 



• 512 



1168)2048(1 
1168 

.880 



MoTM 
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Mm E X AMP L E S. 

jf, B, and C» agreehie tp trade together^ J puts in 
5 29 /. for 4 months ; ;0 3 29 /• for 7 months ; and C 
^00 / for 2 months ; by their trade they gain 540 /• 
What part of it belongs to each f 

7. s* d. Remainderu 

€Jf 183 • 14 . S 2304 

Jpfwetr,<B, 199... 19 • .5 ■ ■ ' I'Zzz 

't^> 'i^ . 5 . io| ■ 2583 

Theee perfons make a joint flock ; ^pnts in 400 
pieces of holland> each containing 96 yards^atj/. 6d. 
'fer ell Flemijh fo^ ^ months ; jf 600 guineas for 8 
months ; and C 1800 /• for 4 months, but at 3 months 
end takes out. doc /. Th^ „£ain in all looo /. how 
much is each of their 'fhares ? 

d. 'RimabtdiKs^ 

.3f- 3996 

.id^^fmf^B^ Ai .11.8 1920 

s^ ■■ ■ J 5$8 J 




./. 


iS. 


860 . 


4 


.61 . 


11 


78. 


■^ 
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CHAP. IX. 

Of Alligation. 

ALLIGATION is the coippoanding many fim^les 
into one mafs, according to any required price, 
t>r proportion. 

This rule is ofnally divided into two parts, diftia- 
guiihed by the names of Medial and Alternate. 



^ Alligation Medial. 

ALIigation Medial anfwers fach quellions as, hav- 
ing the qtiantities and prices of the (everal fimples 
given, only demand the mean rate of «iy particular 
part of the €ompo£tioii. 

RULE. 

As the fum of all thefimplcs. 
To their total value : 
So is any quantity of the mixture, _ 
To the price, thereof. ' 

EXAMPLES. 

(Exv \fi.) A grocer would mix i8 fc. of currants 
at f;d.fer fc. and 29 ft. at 6d..per ft. with 12ft, at 
8 d. per ft, at what^ate may he fell a pound of the 
mixture ? 

Fir.l, 



[ ^ 3 

Fir((i pUce the quantities and their values, as be- 
low. . "» 

1 8 tf/ 5 pn ftu comes to j • 6 
2g at 6 » to 14... 6 

izatS ■ to 8. o 



Sum of ail the Sim, ^g ^.i . 10 . otot,va/» 

Then, ^59 r«w<i to 1 * 10 Wi&^ w/Z^ i ? 

20 

12 
59)360(6 Ja/wer, 

m 

.6 

^jf. 2. A grocer would with 1 2 C of fugar, at 3 A 
ferC. mix 3 C. at 50 /. /^r C. and 8 C. at 45 /. /#r C^ 
What will 5 C. of this mixture be worth ? 

The quantities ai^d their values, placed as before, 
will iland thus : 

C A s. 

12 at 3 /. per C. is 36 . 00 
$at ^Oj/perC, is 7/10 
, 8 <?/ 45 s,perC /x t8 . 00 , 

Sum of the Simples 2^ 61 \ 1.0 tot. vah 



Ihsxk^ 



[9«1 

Then, y 23 61 • lo ■ 5 

20 

1230 
5 

-23)6150(26)7 
46 — 

155 

. 1,70 

i6.t 

- ■ '9 
12. 

a3)io«(4 
.9» 

.1-6 



23)64(8 
46 

vi.8 

The proof of this is as in the JUjJe of Thru, oiily by 
reTcrfiiig the .proportion. 

So the firft example may be proved by this back- 
dating lb. d, lb. 
If I ■ ■ 6 ■ 59 

And the lad by this ; 

C* /. S* a* C, 

If 5 13 . 7 . 4f 23 

remembering in both to Uke in the remainders* 

M$r0 



More E X AM P t E S. 

If a vintner mingkthj^^gallQiis of canary, at 6/.8/. 
^perjgdXloxif with 20.gaIlons of wlvite-wine, ^xcs.per 
gaiflon> and lo gsfllons af cyder, at 3 /. fer gallon,, at 
'what rate oiufl fie fell/a (\}xist of the fixture i 

If with>|.obtt£he]sof com, at 4/. /^rbnfhel, there 
are mixed 10 bdhels at 6/, /r/biKhd ; 50 bUlhels at 
$s.f€r bufhel, and 20 bufhela at 3/. fer bu(hel, what 
will 10 bufhels of the miftling be worth I 

JinJwer^^L -3 /. 

« 

♦A-L'LOI ^ iA^iI» OIK iA LrTiE *lN,3A.fr ^.. 

ALligatibn Alternate .it^cheth what quantities o^ 
feveral fimples (w^xofe .values are given) mud be 
mixed, that the c<^inp^fitiQji rmay bear a price pro- 
pounded. 

This fort oiMiigatie^ has tirec varieties. 

rjt jijt,E jr.r ^. ■ 

rRtity;givfin»>»9d,it:^srrq^iiirQdJbhQw: mucho^f eadi 
.plefi»«ttJfterj»ix«4,nojfcU:iaiiycpart;(if^e compo- 

(fitmiEt:^ nM9A:^rice f)irf>ppQyandfid ? 

In this variety you have only t0ilu»k tbe fevezal ex- 
.trtnies^r^htly together^ .aiidotorJEood die troe diiferen- 
t^Qs.bi^twixt ^dm^a^ th^m^anj fonthofedi^ences 
are the quantities fought. 

E XJ MP L E. 

' • iltviftter -would- mix'fow forts dfwie, -of 1-2 1/. df 

1.8 d. of 24^* and of zdd.per quart r *what-quaAtity -^f 

*cach mud he take to fell the mixture at zod* fer quart ? 

To 
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To place your numbers, and link the extremes, ob« 
krve thefe 

RU L E ^. 

\fi. Set down the feveral given price? (which muft 
always be of one name) in a column, ond under an- 
other ; then, towards your left hand, draw a line *6f 
connection ; and on tile other fide of the faid line 
place the mean rate. s / 

Thus then will fland the given numbers of the given 
example :. 

ill 

* zd. Link them two and two together, riways ob- 
ferving to join ^ greater and a lefs than the mean ; and 
againft ea^ch extreme place the diffeicnoe betwixt the 
mean and its yoke-feUow : 

Thus, 




So the difference betwixt the extreme 1 2, and 20 th^ 
mean, being 8, is placed againfl 24, its yoke-fellow » 
and between 1 8 and 20 bdng 2, is placed againft a6 : 
£} alio the difference betwixt 24 and 20 being 4, is 
placed againfl 1 2 ; and 6, the difference betwixt 26 
and 20, is fet againil i9. 

Therefore, if he mixes 4 quarts at 1 2 i/. ^6 at 1 8 /. 
8 at 24 d^ and 2 at zdd.per quart, he may iell the 
mixture at 20 ^. per quart. 

The proof of which is eafy. For the fum of the 
differences valued at the mean rate, will be found e- 
qual ta the amount of the particular differences at 
their given prices* 

For 
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For 20 c^aarts, the fum of the diiferences at io ig 
fer ^uarty is 400 pence'; and 4,6, 8, 2 quarts,, the 
particalar differences, at 12, 18, 24, 26 pence per 
quart, will conie to the fame fum. 

But note, as many different ways as the extremes 
may be combined, fo many different anfwers may be 
given to the que^on, yet all true« ^ 

So the fam e example being combined, thus : 

12 — I 4.6 



20 




>JrrJ<w. 20, < ^ , I 

J 1^6 I 




gives thofe different, but true anfwers, as may be 
proved by the fame rule. 

In the laft of thefe. examples the numbers being 
doubly combined (/'. $J) eacn with two' others, make 
each have two -differences fet againft it; for 12, rfic 
fi'il extreme, being linked both with 24 and 26, muft 
have both their differences, wx. 4 and 6, placed 
againft it ; and fo the reft. Which double difference 
muft be added, arid placed as above. 

But when in a queftion there is but one extreme le{9, 
or but one greater than the mean ; fuch a queftion will 
admit of but one anfwer, that ftngle extreme being to 
be linked with all the reft. 

EXAMPLE. 

A grocer would mix fugars, at 5 </. 6 J. and 10 </. 
per Ife. fo as to fell the compound at 8 </, per ft. what 
quantity of each muft he take ? 



8 



1 ^ 



I 



2 
2 



2' 
2 

5 



The numbers being placed, linked, and differenced, 
(as above) according to the foregoing rules, it appears, 
to fell his fugar at 8 </. per ft. he muft mix 2 fl^. at 5 «/. 
2 &. at 6d, and c ft. at 10 d. per ft. 

The 
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Tlie feafiih^f tfaefe combkiatioiiSy -^nchheiritemate 

•placiiig of ch^r differepees^ will appear from rids plain 

^conBdirMon^wz. that thereby wliatever is lad/npon 

the quantity fold, wi»>fegtven.|>rtce:ex€eedsthenisao« 

-IS gained ^asn upon ti^.^ttantity^ iwkoie: given price 

as^kfs thaajheiocan. 

Afcre E X J MP L E S. 
A tobacconift .wou^dmix tobacco of 2 j- and is.&d^ 
and I/. yl» fer ft.fb as to fell the compocmd at i/. 
,%d,^fef* fo* what quantity of eaoh*m6(t he take ? 

tft. /. </. 
V7 at 2 o 
Anfiwety «^ 4 ^t ' I 6 > ^fer fc. 



7 at 2 o 1 
4^t'i 6 > 
4 at I 3 3 



Several forts of tea, ^/«. of 13/. i*?/. its. and ^/. 
^r Jb* are to be fo mixed, that the compound may be 
wQith zu.jir ft. wKatquancity of each mafi there be? 

ft* /• 



Jm/wif^ 



r A RI E TY t. 



Here we have the price*of all the fim^lcs, and the 
onantity of oae given, to 'find the feverai c[uantities of 
tne reft : k that one. meafure or quaatity, nviy be 
£)ld at a mean rate propounded. 

When the numbers have been fet down, and their 
feverai differences found by the foregoing rule, you 
muft proceed by this proportion. 

As the differwce ot that number whofe quantity is 
given, 

1 o.the reil of the differences one after another : 

So the quantity given, 

-To^he leveral «qa8ntiue$ ibuffht. 
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A difUIler would with 4a gallons^ of French brandf » 
at 1 2/. per gallon, aiix Engli/Bhrsindy at yufer gallon^ 
and fpirits at 41. /^r gallon : how i^uch of the laft two 
(brts muft be added, to frll the whole at 8j./^r galloD? 




Now, it IS plain, that were there but 5 , gallons 6( 
the. French brandy, there muft ajfo be. bat 4 gallons ^f 
each of the other liquors ; but lince therc.are to be 4^0 
gallons of the Fr^w^ brandy,,, fay. 

As 5, the di1F-:Ten<;e.^gainil ks, price, 

To 4, the dUferencCi^gainfl the. price q£ the EngUfi 
brandy, ' ,^ 

So )ft 40, the^iven quantity of the Fnncht 

To the quanuiy .ofnhe^j|f/jjft f^agitt : 

^ich by this pr 9ppmon Jhould her fcujuilQ be 3 •• 

Thcn^Main, 
*. .AathcnrftjaiffcrwLce.j, 

' To 4 , the dilFer ence, |g^iioil.;tl|e price of the (pints ; 
.. So 40t thCrfaid given quantity, 
^ To the quamity of fpirits fought. 
- 'Whith'becat^e their.^iffefepcesare ajike, wi}l be 
the ,faroe is of the FngliA briuidy r %>/«, j 2 . 

This v«iety has the'fame^probftas the. fomnex. ^ 

More EX :^^M'P L'Ei. > . 

. How niuqh tea at 14/, per ]b*^and of 18 /.//r ft, 
, muft bd mixcid with 8 fc. at 24 s.per fc^To as to allow 
thefc. at 20"/^*^ 



ijif{/hvfr 



f 8 ft. at ?4 /. 

, < 4 $. at 1 8 r. 

^4 j§. at 14/. 



I would with 2\ ffi).*of fnufF, at 8/, per ft. mix (^ 
.-^much of 4 /. per ft, and £9 much of 5 s, per ft. that I 

might 
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might afford to fell the mixture at Si.firfj. what 
quantity of each mufl I take ? 

f 21 at 81 



f 21 at 81 

,< 14 at 4 1 

t Hat 5 3 



V A R I E T r 3. 

In this variety the particular prices of each fimple 
being given, as alfo the mean rate of the compound, 
it is required how much of each fort muft be taken, to 
make up the quantity propounded ? 

Which (after the work of the firft variety) is per* 
formed by this proportion ; 

As the fum of the difFercnccs. 

To the total quantity : 

So each particular difference^ 

To its particular quantity. 

EXAMPLE. 
A druggift hath 4 forts of green tea^ at 5/. 6/. Ss. 
and OS. per lb. and would make up a quantity of 87 lb. 
to feu at 7/. per lb. how much ofeach muift he take ? 

See the work. 

lb. lb. lb. 

/. ^6— — 87 2 

at 5 p€r lb, 2 

tf/6/^rlb. *_ lb. 

^/8/^rlb. 6)174(29 

•29 at ^ per lb. — — 

o 

lb. lb. lb. 

ije^^s^ 1 

I 
lb. 

M0rg 
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More.E X J M F L E S. 

A vintner hath 3 forts of wine, of 6/. 8/. and lox* 
^^<.gallon, of all which he would compo(e a quanti^ 
«f 1 2o gallons, to fell at 7/. /^gallon : what qaadi* 
tity mau there be of each f 



} * 



gall, /. 
C 80 at 06 
Jn/wer^i zo atoS. i fer Gall. 



C 80 at 06 1 
A 20atoS\ 
4, 20 at Id 3 



A grocer having fugars of 5^/. 6^/. SJ. lod, and 1 1 ^« 
per lb. woald naake a mixture of 3 C 4v/. to fell at jd. 
/t^.poond : how much of each muft he takip ?. ._ 

lb. d. 
28 at 05 

1-96 <|/;06 

Anfijoery 4^ 56 «/ 08^ per Ifei 
28 at 
28 «/ 



.; 'I 



t 



C« A K 



C H A F X. 

O/" Pbs iTi oKi oribe Rtdd of F a l $%; 

THIS rule hath not the name of Fal/i, from its 
being in itfelf really erroneous, but only be- 
caufe that by the help ot falfe fuppofed numbers we 
find the truth.; 
It is ufuaily divided/ into two 'parts/ ^ir^<r aird 



' r 



lri^<aMW^M*««ii^MkM*iiM«*M*a«MkMMMMMN*MMMM*MM^MM*MMi)»^*^ 



Single P^siriON. 

> 

IN Single ?ofition we hiake but one fuppoiition, with 
which working as with a tfue mimber, we regu- 
late the refult by this proportion^ vi%. 

As the total ariling from the error. 
To the true total : 
So the fuppofed part. 
To the true one. 

^ X J MP L E S. 

\0. A9 Bj and C, defigQing to buy a quantity of 
lead, to the value of 1 40 Z agree that B (hall pay as 
much again as J^ and C as much again as B, what 
^eii mii%each pay ? , 

N Now 



[ »^7 J 

Now (uppote A to pay. lo /. then B muft^pay 20 /.' 
and C46 /. the total of whkh is 70/. but fhould be 
140/. Therefore, 

I/johJbiiuldhe 140 /i*'wfaat.fhoald 10 L bt? 

L 
nvbicb douhle'di makes jipfor B'j Jhare ; , 

Ti^toHdofm)bkhis^^^' 
t^ Soppofe thc^ftnttof-ia/, were -to^bc paid' hyA; 
B» and C, thus, A\^ B\y^ Cf ; whatmnfr'each ptynwr* 
cording to that proporuon $ - 

U I. i. 

Firfii the \ oflorL htug 10 . 00 . O 

the \ 6 . 13.4 

and'the | ' ■ ' 5 . 00 . a 

■ m il gi^p— — ^ 
t 

• 3^f*/tff«/w/y5f Ap 2I-, i^'. 4 
i^»^ Jtfi^auLLha'ue^ henJuU.zoL thttjefJMPe ith purtsfituuh^ 
fiouUM thu$ regniuted-: 

/. /• /< /• /• d. 

/.. /. d. /. f i^.oojoI'I r9;.o4^7){ 

' iji^ai i^i4/diIf»Z0f <o6. is.4>>^^Di.o3.o|:. 

foutfd if dividing thi total e/^l ^5 . 
thremaindets — | \^ 

i^:#Af man^ </«yi/ir5^) I04(s: 
. .ot: . 

A^gentleman bought ^ chaife; horde,, anid * h^mels^ [, 
for p'/.' the borfe come to twice the* price of the 

harnefsf 

3 
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liarnefs, and the chaife to iwiceasmuch aaboth horfe 
and harnefs ; what did he give for each ? 

A /. d. Remainders* 
f the harnefs o^ I i 1 1' ^^ - 1 5 

I Jn/tverAthehor/e ii 02 af 30 

l^the chaife 33 06 8 ■ 

if, Bf and C, difputing of their aee, Ji affirms he 
18 as old as B9 and | as old as C, and B fays, that he 
is ^ as old as C, upon which C fays, he is fure both 
their ages, added to his, will make 1 10 years* I de- 
miand &e age of each. 



Anfnuer 






Double Position. 

1"^ DMhle Position two fuppofitions are required, 
which fif both prove falfe) are, with their errors, 
to bethusdifpofed. 

Set down both your fuppofitions, and againft each 
of them their refpe^ve errors, marked thus 4~»if too 
much; orthus— , iftoolittle^ 

Then multiplying them crofs-ways, that is, the firft 
fuppofition by the fecond error, aiid the fecond fuppo- 
fitiou by the firft error, if hoth the errors are alike, 
i. e. both too little, or both too much, fubtrafl the 
lefler produfl from the greater, and divide the remain- 
der by the difference otthe errors. Bat if the errors 
are anlike, 1. e. one too little, and the other too raueh, 
the fum of thefe produdis muft be divided by the fum 
of the errors : the quotient will give the true number, 
cxaAly anfweiin^ ail the.deiyiaQds of the queftion. 

Or the fuppofitions and their errors being placed as 

before, wofK-by this proportion as a general rule, <i;i!e« 

5 ' As 
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As the difference of the errors, if alike, 

Or their fum, if unlike. 

To the difference of the fuppoiitions : 

So either error to a fourth number, 
which accordingly added to, or fubtradted fronn the 
fuppoiition againfl it, will anfwer the queilion. 

EXAMPLES. 

?/. Jf Bf and C, playing at cards, the money flak'd 
was 324 crowns ; but difagreeing, each feized as many 
as he could ; J got a certain number, B as many as 
j^, and 1 5 over ; C got a fifth part of both their fum3 
added together : how many had each ? 

Firft, /uffo/e A got 50 

tben^^sjhare woiUbe 05 

and CV {23 

AUniobich added y make hut 138, *which « 186 te^fenxj, 
TYitViy fuppojing again that A got 80 

h^ s Jhare iJtjilt he 95 

and CV ■ " 35 

7 he total effwbich isftillbut 210, tcofew by l\^» 

Therefore, fettingdown the {uppofitions, and thfeir 
errors (mark'd as before directed) againd them, they 
will ftand thus : 

Suppofiticm, Errors, 

50 . ■ i'86 

80 114 

then multiplied crofs-ways, the produ£ls will he 
14880, and 5700 ; the leffer of which (the errors 
being alike, /. e, both too little) being taken from 
the greater, there will remain 9 1 80 for a dividend ; 
which divided by 72, the difference of the two er- 
rors, qotes 127I, the true number of crowns A 
took up ; as will appear, by adding 1 5 to them for 
B^s (hare, and dividing the fum of ^V and B^s by 5, 

F for 



So 
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for Cs (hare ; fpr fo their particular aumber will be 
found to be as follow : 

J's -1 27 J 

Cs 5+ 

The total o/ivhicb is 324, the number of cmnx^ns ^<Den. 

Qr liy the other ruU ; 

. As 72, the difFer^Dce of the errors (bec^ufe alike) 
^o 30, the difference of the fuppofitions : 

EXAMPLE^ a. 

When firft the marriage-knot was ty'd 

Betwixt mv wife and me, 
l^y a§€ did Acr's as far exceed. 

As three times three does three. 
But after ten and half ten years, 

We man and wife had been. 
Her age came up as near to mine^ 

As eight is tofixteen. 
^_- _ ^_Now, pray, 

What were our agqs qki. the wedding-day } 

lB\r^, fuppo/e her z\ thenhemuftbe, 63 
then adding to each 1 5 — ~— 1 5 

her age ^eoomes 36 hij yS. 

This error therefore is 3 years too few. 

But fuppofing her ^ the error will jprove 3 t«o 

many. 

Setting down therefore againft the fuppofitions the 
errors, with their refpcaiye marks, they will ftand 

thus : 

Suf' 
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^ufpojitions* Errets. 

Then multiplying crofs-ways, 3 times 21 is 65 

5 times 9 is 27 

Thefe produfls^becaufe unlike) added^make go fof 
a dividend, which divided by 6, the fum of the errors^ 
quotes i5> her true age; proved thus : 

She being 15, hi mufi he ■ 45 

I5j^^d:rj added to each 15 

Ma^eher ^o^juHhalf of his -^--^bo 

Or,, by the other rule : 

As 6, the Aim of the errcvs>. (becaufe unlike) to i ?» 
the difference of the fuppoficioiM : 

So.is the common eri:or» 3 te6$ which either fub- 
trailed from 21, or added to 9^ gives 15, as before) 
for, her age« 

* * 

Mt^e EXJMP I E S. 

What number is th*t to which if you add J of it* 
felf, and from the fijm fubtraft | of itfelf, the reniain- 
der will be 210? 

Ajt/ivery 229. 

A gentleman caught a fiih, whole head was 6 inches 
long, the tail as long as the head, and half as long as 
the body j the body was juft the length of the head 
and tail : I demand the length of the nfh ? 

AftfiiAjery 48 inches, or 4 foot* 



F2 CHAP. 
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CHAP. XL 
Of Exchange. 

EXCHANGE is the reeeiving money in one country^ 
for the valae paid in another. 

The par of exchange is certain and fix*d, being al- 
ways par prop art t like far likt^ according to the weight 
and finenefs of the com. 

But the courfe or current running price betwixt any 
two countries, rifes and falls upon every occafion. 

It would be both needlefs and endlefs to write of 
every kind of ^exchange? 1 fliall therefore only give 
examples of the exchange of ^ff^Awi/y withfome other 
chief countries of Europe. And firft, with 

FRANCE. 

^ At Paris^ Lyons f Rouen, &c. they keep their accounts 
in livres, fols, and deniers ; and exchange upon the 
Cfown, the par of which* in fterling money is 4/. 6d. 



XOT£. 



NOTE. 



1 f I Sol. 

>make< i Livre. 
3 it I Crown. 



1 2 Deniers *) 
2o Sols 
3" Livres 

French money is changed into Sterling by this pro* 
portion ; 

As a Crown to the given rate : 

So is the given French fum to the SterUnsr fought. 

Or, 

Ey fuppoiing the given French crowns, goods^ and 
jlierate of exchange, xhe price} fo easing up their 
value by pra&ice* 

EXAMPLES. 

\fi. Whzt^iffing money muft be paid in London, to 
receive in ?ari> 438aowns; exthange at 56^. per 
Crown ? 

Cf. d. Cr. Cr. d. s.*d. 

If I— 56— —438 438 at $6 or 4 %ptr Cr. 

56 

— 4/. j- 87 . 12 

^628 8^,^ 14.12 
2190 - 

- ■' ■ 102 . 4 

I2)24J28( 
2/0)20414 

102/. 4/. 



F 3 2^. Change 



s ■• •-. 
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zi. Change 537 crowns, 14 fols, lodeniers, into 
Sterling money ; exchange at 52 d,\ per crown. 

Cr. d. Cr. Sols. De. Cr. Soh. De. d. 

If 1— 52I— 537 . 14 . 10 537 . 14 • 'o a^ S^f 

60 2 60 — 

12'-^ -i 4/,-f 107 . 8 

•—105 32254 4^.y'l .8.19 

720 12 I i . 1 • 2. 4* 

Soli to \ 4 • • * * 9- 

386818 2 f ..«••!: 
105 * T '' 

!?#«, 10 n of \o Soh. 



1934090 



3868180 117/. 10/* Sd^lftt^ 

■ ■ 2 
7210)4061 589lo( J6410 
360 ■ ' 

— I3)2820;(S 

,^6i " ■ ■ i 
43* ^lo)«3Slo 

• 295 1 17/, 10/. ^d^l/acit* 

i»8g 

,78 
72 

69 

2 



72)138(1 

7* 
66 



Sterlhg 
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Sterling money is chai)gdd into French by this pro- 
portion : 

As the rate of exchange, to one CrOwfx : 

So is the given EngUJb fum, to the Fr^^r^ fought. 

For E X A M P L E S. 

Take the reverfe of the former quellions ; which 
will alfo be their proof. 

ly?. How msLtiy French crowns muft be paid in Pan's, 
to receive in London 102/* 4/. SterJivg; exchange at 
56 <i, fir crown f . 

If^b I" n i|02 . 4 

20 

2044 
12 



56)24528(438 
224 

• fia 

168 

44? 
448 

« • o 



P 4 2^. Cha»ge 
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«</. Change 117/. 10/. 5</.f Sterling inio Fremch 
crowns ; exchange at 5 2 i/.f per crown. 

</. Cronvn, 1. s. d, 

J/S^z ' '*7 • 10 • si 

4 20 

210 23^0 

12 



282P5 

4 
. 5 1 ■ - " ■ Crowns Soft, Diniirt^ 

60 2ilo)ii282|((537 . 14 • 10 

^•'■''^Solt, 105 

3i;o)3o6|o{r4 — — 

21 .78 

— — 63 

84 ' 152 

H7 

H4 
66 tbi nrnt^ndif'tfibi other fum. 

%\)2\o{\0 demers, 
21 



If I pay in Paris Szgy crowns, i^fihy ^ denier s, 
what may I draw my bill for to London^ when the ex« 
change is at 54</.i per crown ? 

Jnfivert 1875/. 10/. 4</.f. 
What Sterling money is equal to 954 crowns ^ 5 V^/f, 
when the exchange is at 58^.1 per crown ? 

ArtpweTf 231/. 5/. i«/*|. 



C "7 3 

If I pay in LdnJon^^SL what French money (hall I 
veceive in Pari/ exchange at 57 ^. ^#r crown ? 
j^ftpwer^ 2256 crotvHSf ^ojh/sf 6 Jensen, 
What French money is equal to 1529/. 10/. ex- 
change at ^^J.l per crown ? 

Anjijuer^ 6H93 crowns y ^i/eis, 5 deniers. 



Secondly y, with ITALY. 

IN Genoa, Legbomy CfTr. they keep their accompts in^ 
livres, fols, and deniers ; and exchange upon the 
piece of eighc» or dollar ; the/ar of whiui with Lon*^ 
iion^ is alfo 41. 6i/. Sterling. 

NOTE. 

At Genoa ^ livres make a piece of ei^ht, at Leghorn 6. 
Obferve the rales -for exchanging with France* 

M X A M P L E S, 

How much Sterling Ihall 1 receive in London^, if t 
pay iTiGenoaZzo dollars ; exchange at 5 1</. per dollar,. 
or piece of eight. 

Dollar. J. DoVarsk Dollars. 

^1—51 820- 820 atsiZ/ri'dollac. 

» ■ ■■ < '■- 

820^ d. 328o> 
4100 3i 205 



I2)4i820( 348II 

"•74/-S*- 

E J; Qr, 
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Or back agnin ; 
]f in LandtmX pay 174/. 5/. SteritMgf how many dol- 
lars ihall I receive in G^noa ; exchange at 5 1 ii.fer dollar? 
4. Dol. I i. 
J/^i 1 — .,74 . 5 

JO ^ 

3485 
12 

5041820(820 

• lOZ 
102 

• « • Q 

Tmr^ exchanges by the ducat; ihefar aboot 56 4^ 
J Sterling* 

if 7 E. 

6Solidi V^v^CiGroft. 
24Groflef J^**^®ii Ducat 
E X 4 M P h E. 

Change ; 1 2 ducats into Sterling inoney ; exchangjC 
2X.^(^d,\per ducat. 
D. d. D. , 

^i— — 55$ 512** D^ms^ d. 

2 5U 5.iaat55|^<rDuc» 

— 512 .4 

111 ■■ «— 

2)56832( i/. 2048 

6f 256 

I2)284i6( if J 64 

210)23618. 23618 

118/. 8/. ii8.A:8/. 



* See AbbrevatioQs of MoJitiplication* 

7birdlj^ 



■ 

■ 

1 



r 

IN Madrid^ Seville^ &c, tLey keep theur accomptsin 
rials and mervadiesy and exchange ali> ky the piece 
of eight. TYitpar wit& London 4/. 6^. 



^f^ or E. 

es 7 
8 Rials f 



34 Menradles ? i.^^ i Rial. 



This exchange ^ is &t{& caft ap by the foregoing 
rulef. 



/ > 



E,XA M-PZ E. 



What Sfef^g'mQney nfey I draw for to London^ if 
I pifTirt &H;iiId4fgS rials, i^ij* mcrvadicf ; exchange 
at 58 i/. Stirling fer piece df f? 



i^/«J&. 



{ lao ] 



JUab. 


/ 


Hiidtt MiK, 


Ifi — 


-$8- 


—4798 . SJ 


34 




34 



%Jt 



19197 
14396 

163157 

130^256 
815785 



12 



172)9463 106(34790(2 

;i|o)289l9( 



not 

1088 



X151 
1904 

.. 2470. 
2448 

• • 226' 

4 

6j6 



144 • 19 • H 



Or. 



f lu ] 

Or* back a^ain. 
Change 144A 19/. 2J.i Sterling into S/anifi mOk 
ney ; ' exchange at 5 SJ. per piece of f . 

y. Rials, ^ /• /. </: 
^58-...^8— ^144 . 19 • 2\ 
4 20 

23a 2899 



34790 

• 4.' 

»59i6^ 
8 



232)1 1 13304(4798 ^iats^ 
928 

185J 
1624 



«.2%QO. 
2088 



,168 

H 

672 
504 
88 'Km. oftb0 itheTm 



23 2.} S 800(2 5 MervMdiit.. 
464 

1160 
ii6q 

*- • «.0^ JffAfW 
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■ Mort B X J MP L E S. 

Change 8 39 27 Rials into pounds . Surllftg ; i 
change at 544[if/^r, piece ofdght. 

If I pay in London ^oooh what Spanifi? money may 
I draw my bill for to Miukidi exchan^at S7 ^•i 
/^r.piece of eight ? ^ - i ■.. 

j^n/wer, l6%o$x Rials, ly Mer'vadies. 



Fourthly, . with' PORTUGAL. 

TN Liflfon, Oporto^ fcftf. tbe]f keep their accompts in 
1 Rces,^ and exchangt on the Mill-rec; the par of 
which is about 6/. 8^4 SurJm^, . 

lodo Rces make i Mill-rce, 
To make this exchange Ml obfervethe fame rule. 

EXAMPLES. 

Change 48009 rees into Sterling money ; exchange 
at 6/. 5^. /^mill-ree. 

MR /. d, 'Rees. 
Jfi 6 . f— — ^8009 



looo 12 



77 



77 33^063 

336063 



'■■ 12 

11000736961693(3696) 

4' 



2jo;3o|8 
2j;72— 

Or, 



C"3] . 

Or, back ^ain» 
at 6/. ^d. per mill-ree. , 



J. 



i. Regs* h #. d* 

77 308 



4 



12 



308 S^9^ 

4 



looa 



Note, 772, Rem. of 308)14786772(48009 
the other fiatimg u 1 232 

here taken in, ' ■ > 

• 2466 
2464 



2772 
2772 

• • • o 

WliAt Stirling meney is equal to 5^95677 recs ; 'e3D» 
change at 6/. jd. per mill-ree ? 

jinpwerf i^L is, 6d.\. 

Change ^ \is* bko x^tB^ exchange U 6s, lod* 
^ per aaii'X^Q. 

Afifweti 173381 ree»« 

Tifthl^ 
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., HOLLAND. FLANDERS,. 
and GERMANY. 

I Tak^^thefc places togethery.becauie their accompts 
are^Lcpty and their exchange with Englami mzdc 
the fante way. 

For not only in Amfterdamy but alfo in Ant'werp and 
Hamburgh^ they keep their accompts in pounds, fhil- 
Ungs, and pence FUmifi ; or guilders, ftivers, and 
pennicks ; and exchange with us upon our poandy. 
giving us for it, when at/nr, 3.3/. 4^. Flimifi, 

NOTE. 

Their pounds, fhilllngs, and pence, are divided at, 
ours ; <vix. their pound into ao (hillings, and their 
ihilling into i z pence.. 

Their other money is thu» divided;. 

16 Pennicks )■ ^1 J ^ Stiver. 
30 Stivers j"^**«| 1 Guilder- 

Note al/oi 

Sterling money, is changed into Fltmijb by this pro* 
jportion; njtx. 

As I Sterling to the given rate: 
^ So is the given S/er^ijtg to the FlemiJh{o\xght.. 

Or, 

: By fuppofing the given Sterling, goods, and the giveA 
late their f rice, calling up their value hypra^ice, 

EXAMr 
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S X J M P L S' ' 

If I pay in London 492 /. Sterling, what may I dl'aw 
my bill for 10 Amfterdam ; exchange at 34/. 5*/. //r- 
mijb per pound Sterling ? 

/. V. d. d. 

If I 3^.5 ^492 

12 413 



Of by Prafficc, 413 1 476 

/. /. d, 492 

492 at 34. ipirh 1968 

J 10I246 ■' ' . ' 

4| 98 • 8 I2)203i96( 

-^. 4ti 8 . 4 — ; - 

li 1 . I a|o)i693l3( I :. 

846/. ly./acit. 846/. 13/. Fl. 

If you would have the aafwerin guilders and Stivers, 

Divide the Flitnijh pence by 40, (the number of 

pence which make a guilder) and the quotient will be 

fuilders, and if any thing remains, the half of it will 
e ftiverSf two F/r/n/}^ pence being one ftiver. 

Or, 

Multiply the Fltmijb pounds and {hillings by 6, and 



for pennicks* 
; • EXAM? L 5.. 

846 A . I ; u ibefiicit of the loft fum. 
6 Fltmijh pence* 

410)2031916(36 Rem. 



5079 G, 18^. 



^oy^ Guild, iZ Sti*verf, 



v^ flemifi 
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Flemijb money (whether pounds, (hillings, l^c, or 
guilders, divers, and pennicks) is exchanged into Ster-^ 
ung thus. 

As the given rate to one pound Sterling ; 

So is the given flemijb to the Sterling ibught. 

E X AyM P L E S. 

Change S46 /. 13/. Flemjb into Sterling moneys 
exchange at 34/. 5«^ FUmiJh ptr L Sterling* 

/• d. Ftm, h Sttrl. 7. /« f///»^ 
^34 5— »— 846 >3 

415 I69JJ ; . 

IS 



l*M» 



41 3}xo3 196(491 A SurUng^ 

•3799 
37»7 



..8t6 

826 

till I ■■ 



Or, 

Change £079 guilders, 18 ftivers, into Sterling 
money ; excMnge 34/, 5^,/fr /• Sterling* 



«^ 
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s. d.Fkm. LSterl. Guild. Sti'v. 

ifi\ s ' 5079 *« 

12 20 



413 101598 

2 



413)203196(492/. ^//r/. 

1652 

•-3799 
J7'7 



■wn* 



.•826 

%i6 



• • 



JIfw EXAMPLES. 

Cb2ng6 475A Sterling into f/Mn}^ money; et« 
change at 33/. FUmifiperU Sterling. 

JnfnutVt 783/* 15/* Fhmijb. 
What FUmifi money 15 equal to 365 L iz !• ex^ 
change at 36 /• (^. //r /. Sterling ? 

Jiffjwer, 66 ^L 13/. wi.fkmtjb. 
If I pay at /imfterdam t^^SgL 14/. F/miJbp what 
Sterling money (hall I receive at London; exchange at 
32 /. 8^. Flimijh per I Sterling ? 

Anf^Mer^ 3299/* 16/. 3/. J. 
Change 572/. ^3/. Sterling into guilders, ftiverf| 
fcff, exchange at 34/. 10^. Fhmifif per I, Sterling. 
Anfwtr^ ^<)S^^i/dirsp ^ftivers, i-ipennicks. 

What may I draw my bill for to London^ if I paj 
in Antwerp 7256 guUders ; exchange at 35/. 2 d.\ftr 
U Sterling ? 

At^wert 686/.- 19/. 2^« Sterling. 



^f 
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An Explanation of fome CbaraSerSj fometm^^ 
ufedfor Brevity* s fake. 

-f-TS the mark of Additiotty and (hews the numbers 

X is placed between, are to be added together. 

— Is the mark of Suhtra^ion^ and ihews the latte 
of the numbers it (lands between, is to be taken fro 
the former. 

X Is ^he mark of Multiplication 9 2nd (hews the num- 
bers on each fide are to be multiplied together. 

-^ Is the mark oi Di^vijion^ and placed between two 
numbers, (hews the former is to be divided by the lat- 
ter. Or if one or feveral numbers are placed* part 
above a line* and part below it» it (hews the upper 
are to be divided by the lower, and properly ftandt 
for the quotient. 

== K the mark of Equality^ and (hews the nmn« 
ber or numbers preceding it, are equal to that which 
follows it. 

^ placed before any figures, (hews the Square root 
of them is meant. And 

^c before a number denotes its Cube-root. 

:: Is the fien ofProfortion, and being placed betwixt 
the two middle terms of four proportionals, fisnifies,^^ 
. iV, and : is generally put between the firft ana (econd, 
and alfo between the third and foufth. 

.-.is the mark for therefore. 

To make all plain, the Chara^ers are thus ufed : 
2: 4 :: 6 : i2^c 4C96 = 16, v/ '6 = 4, 4 + 2 =6, 
' 6—2=44X2=8, .•.8-r2=:ij. 

And thus read : 

As z is to 4, fo is 6 to 1 2 ; the Cube root of 4c 96 

. is, or is equal to 1 6 ; the Square root of 1 6 is equal 

to 4 ; 4 added to, or more by, 2, is equal to 6 ; and6 

made lefs by 2 is equal to 4 ; again, 4 multiplied by z 

is equal to 8, ; therefore 8 divided by 2 is equal to 4. 

- CHAP. 
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G H A P. XIL 

Of Arithmetkal and Geometrical Propor- 
tion, or Progression. 

PROGRESSION being a rule more curious than ufb' 
ful, and requiring more words for its full expli- 
cation, than are confident with this Compendiurrty I (hall 
onlv give fome (the moft neceflary) propofitions in 
both Its parts, arithmetical and geometrical ; and re- 
fer the moreinquifitive reader to Mr. Ouzhtred\ Cla^ 
vis Matbematic^y for his further fatisfadlion. 

In all continued proportion, or comparifon of num- 
bers, that number which is compared to another is 
called the anttcedenty and the number to which it is 
compared is tailed the conf quint. 

There are two ways of comparing numbers with 
one another : ly?, with refped only to their iimple 
difference, i. e. how much the one, n;iz, the antece^ 
denty is greater, or lefs than the other, «r;/«. the con/e^ 
fuenty found by fubtraftion : thus the difference be- 
twixt 5 and 8 is 3 ; which difference is called the 
Jritbmetical Ratio, zd. Numbers are compared with, 
one another, when we confider how often one num- 
ber contains, or is contained in another ; and this is 
found by divifion, the quotient being the geometrical 
ratio» Thus, 2 is the geometrical ratio oeiwixt 9 
and i6« 



Arithme- 
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Arithmetical Progression. 

ARITHMETICAL PROGRESSION IS the regular in- 
creafe or decreaiie of any rank of nambers by the 
continual addition or fubtradiou of ibme equal num* 
ber. 

So l,4»7f lo, 13, 16, are in Arithmetical Pro'-- 
grtjpon to each other, equally increafing by the conti- 
nual addition of 3. 

And foalfb are 84, 82, 80, 78, regularly decreafing 
by the continual fubtra<^ion of 2. 

Some of the mod confiderable properties of num- 
bers in Arithmetical ProgreJJion are as follow : 

1. That in any rank of numbers in Arithmeticai 
Progrejfjottf confilling of three, or any odd number of 
ternw» the double ofthe middle term wilt be equal to 
the fum of the two extremes, or of any two meant 
equally diilant from the Ikid middle term. 

»» ?• 3> 4^ (5)» 6, 7, 8, 9. 

TKujs in the rank above 5, the middle term doubled 
U vo, z::io 1+9, the two extremes , or %*f-^* ^^ 
3.4'7> or 4+6, the feveral corxefpondent means. 

2. That in any rank of numbers in Arithmetical 
Progre^m confiiUng of four, or any even numbjer of 
terms, tlie fum of the two extremes will be equ^ to 
the fum ofthe two middle numbers, or of any two 
means equally diflant from the faid extremes. 

2f 4, 6, 8, 10, \if 14, 16. 

Thus in the rank above 2+16, the two extremes 
make 1 8,=84- 10, the two middle numbers, or 6-j-i 2, 
or 4-f*i4* ^6 other correipondent means. 



/« 
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In Progression five things an to he 

noted. 

VIZ. 

I. The firft Term. 
l\. The laft Term. 
III. The number of Terms, 
, IV. The equal Difference. 
V. The fum of all the Terms. 

Any three of which being given, the other two m^ 
be found ; as Mr. Oughired in his Clavis Mathematic^r^ 
Chapy iQ. Prof, the 6th, exemplifies in 20 propofitions ; 
(bme pi Che nio{t ufefol of which are as foUaw : 

PROPaSfTION. L 

The laft terih, number of terms, and equal difference 
being given, to find the firft term : 

Or, the fecond, third, and fourth given, to find 
the fijEft. 

RULE. 

Multiply the foarth by the third> made lefs by one, 
And fubtrafl the ptodudi from the fecond, the remain* 
dejr is the anfwer* 

R X AM P L B. 

m 

A man tajces Qut of hi? ppf ket,. at 6 feveral times, 
6 feveral numbers of fliilhngs, every one exceeding 
the former by 6 ; the ]^ was 42^ \yhat was the firft ? 

jitt/kveKf 1 2J* 

6XS=339> 42'p-s5o=aia 4npw*r. 

PRO. 
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PROPOSITION II. 

The firft, third, and fourth given, to find the fe- 
cond. 

RULE. 

From the produft of the foarth, multiplied by the 
third, fubtraftthe fourth; the remainder added to the 
firft, gives the fecond. 

EXAMPLE, 

What's the laft number of an Jritbmetical Progref- 
jion beginning; at 4, and continuing, by the incrcafe 
of 12 to 18 places ? Jripwer^ 208. 

12X18=216, 216—12=1204, 204+4=208 ^^5/5k«?^r. 

PROPOSITION III. 

The firft, fecond, and fourth given, to find the 
third. 

RULE. 

Subtract the fix^ from the fecond, and divide the 
remainder by the fourth ; the quotient, with one ad- 
ded, gives the third. 

EXAMPLE. 

A traveller went 1 2 miles the firft day, and increafed 
eveiy day's journey bv 4 miles, till at laft he went 64 
miles in one day ; how many days did he travel ? 
An/tweTf 1 4 days. 

64—12=52, 52-7-4 = 13, 13+1=14 Anfivir. 

PROPOSITION IV. 
The firft, iecond, and third given, to find the fbiirth. 

R VLB. 
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RULE. 

SubcraA the firft from the fecond, and divide the 
remainder by the thirds madelefsby one> the (Quotient 
gives the fourth* 

EXAMPLE. , 

The agesof Teven children increafe by AriihmiHtat. 
Progreffien ; the youngeil is two years old, the eldeft 
52 : what's the common difference of their zgn ? 
Jnfw$r^ 5 yearsw 

P RO P QS IT 10 If V. 
. The Br&, fecond, and third given) to find the fifth. 

RULE. 

'•I 

Half the fum erf the firft and fecond, multiplied by 
the thirds produces the fifths 

EXAMPLE. 

I a perfons give their charity to a poor itian in 
Antbmitkal Prognffiw ; the firH gave 2 pence, the 
laft 2 ihillingSy or 24 pence : how much did the poor 
man get ? Anfwer, 156 pence, or 1 3 ihillings. 

^-^zj^zsiiSf zS-^liSLii^ t^X^z^^^S^ An/wer^ 



Geometrical Pkogressiont. 

GEOMETRICAL PROGRESSION is the increafingof 
decreaiing of any rank of numbers by fome 
c^ual ratio^ that is, by the continual multiplication t>r 
divifion of fome equal number, ' 

G ' Thus, 



L 



i 
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Thus 2 9 4» 89 169 32, increafe in GeMHitrkal Pro^ 
relfwn, by a doable raiht or continual multiplication 
y 2; and 40^, i:$5» 45, 17» {» decreafe after the 
fame manner by a continual divifion by 3t or by il 
triple r^/i>. . 

Some of the moft confiderable properties of nam* 
bers in Gi9miiricalPrpfmrtUn are as fellow: 

1. That in any rank of numbers in Geometrical Pr^ 
^effioHf confifting of three, or any odd number of 
terms, the produd of the middle term, multiplied by 
itfelfy will be equal to the produdt of the two ex^ 
tremes, hr of any two means equally diftant from the 
faid middle term. 

i> 2, 4, (8), 16, 32, 64. 

. Thus, in the rank above 8, the middle term fquared 
/. e, multiplied by itfelf,, is 64=1 X64» the two ex- 
tremes, or 2x32, or 4X16, the cor refpondl^t means. 

2. That in any rank of numbers in Geometrical Pro^ 
greffion^ confiliing of four, or any even number of 
terms, the produa of the two extremes will be equal 
to theprodud of the two middle numbers, or of any 
two means equally diftant from the faid extremes. 

2, 4, 8, 1 6, I a, 64. 

'Thus in the rank above 2X64* the two extremes 
produce 1 28=18X16, the two middle numbers, or to 
4X329 the other correfpondent means. 

itt Geometrical Progreflton the fame five things are to 
te noted as in Arithmetical Frogreilion : 

VIZ. 
J. The firft Term. 

II. ThelaftTerm. 

III. The number of Terms. 

IV. The ratio^ or equal difference. 

V. The fum of all the Terms. 
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Notit Fi^^res are (bmedmes fet or^r a rank ofgeo- 
metrical proportionals, as hcre^under* and are called 
Indicts^ or Expmunts ; ferving to fhew the diilance of 
an^ term from unityy or from the firil term of the 
feries. 

Thus^ I ! i ,t I t 

PROPOSITION I. 

To find any remote terin of a Geometrical ProgreJ^ 
fioHf proceeding from unityi whofe rafioy or common 
difference is known» wiU^out producing all^the inter- 
mediate terms. 

RULE, 

Find fome few of the leading terms, and place over 
them their exponents ; then multiplying the laA found 
term by itfelf, it will produce a term double thereto ; 
which again multiplied by itielf, will produce another 
double to the lad : Thus proceed till either you pro- 
duce the term fought, or one a little {hortofit; which 
may be completed by multiplying it again by that 
term, which ftauds under luch exponent as would 
make up the number. 

Or, in other words, obfervc what figures of the ex- 
ponents found added together, would give the expo- 
nent of the term wanted, and the numbers (landing 
under the faid exponents, multiplied into each other, 
will produce the term required . 

From whence may be cbferved the coherence or 
agreement betwixt numbers in arithmetical and geo- 
metrical proportion. 

E X A M PI. E. 

One agrees for 1 4 oranges, to pay onjy the price of 
the lad, at a farthing for the firil, an half penny the 
fecond, lie. ftill doubling the price for the next, what 
muft he give I 
.'* • . G a Here 



Here» fettbg down only the fire firft IcfflU, n^th 
their exponents, the fourteenth maythut befbuiuif 

c-f-5-f'4=H* ^^ ^® ^^''^ under thofc exponents 
being multiplied into each otKer« give the term an^ 
fwering. But as the cxi>onent i (lands always ove^ 
the fecond term» £> the exponent 1 3 anfwers to the 
r4thterm; ther^ore'add'bnl\^3 to the two ; and 
fo always that exponent mnft Be taken^ which is one 
ihert of the term required ; as for ao, 19 ; for 30^ 
99, Csff. which mnH oe cai^fatly tioted. 
' Sit the work of the fdtegoing examjpte. 

<) • I A 2 4 3 * 4 * i ' 

I • 2 • 4 • $ • 16 • 32 



5 32 /^ ^tb mult f plied ^ 

■ 3 — 

— 64 

s 

' gives 1024, thf lothp fwbii^h 
mubifUed hj —8 the ^d Term, 

givn 8192 the ij^im 

And fo many farthmgs, or 8 A 10 s.Sdi, muft ht 
give at the rate agreed. 

fRdPOSITIONU. 

To find any remote terra of a Ggometrical Frtgref- 
fion^ not proceeding from uni^^'whofe ratio and firft 
term is given, without prodttcingall the inte^ediate 
terms* 



Rvvn. 
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RULE. 

Set down, as before, feme fev^ of the leading terms 
.:)yUk their exponents, and xnultiply ^Ifo (as in the £r(l 
jpropoiition) the terms under facn exponents* as added, 
woutd make the exponent ihoct by one of the terms 
required; only remember, that every product mull 
here be divided b^ the Erdterm.. 

EXAMPLE. 

A fom of money is thus to brdiyided among 9 per- 
Yons, the ift to have 50/. the zd 150/. and fo on in 
that proportion, one three times more than the other, 
to the laft ; what will the lall h^ve ? 

Setting down the five £rft tefms with their ex[ 0* 
^nen^sv tl^usi . .- . - 

50 150 1450 1350 4o;o 
. ;M^ll^ly llb^feft.l^rni byitfelf, and divide the pro- 
dod by 50, the firft term, ^e^uotie<ii wilLbe 3280^0 
the9tn term required, anfwering to the 8th exponent. 
Or fettin|^ dowa but thethree firft terips, multiply 
the laft by itfelf, and divide the produ6l by the ilt 
«4et0i> it footer ^erth; which ag^n multiplied by 
hjkif^ and divided ^yi\m£»% will quote the 9th9 4^9 

' •$« 150 4^6 450 405Q 

»25co ao«j;oo 

1800 162000 



■^ Wiiiiy » 



5}o)2025oIo( 5lo)i64025o|o( 

4050 328050 

Anffwir^ 338050/. for the 9th peribn. 
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pnoposiriotr iir. 

Having the iirft term, the commoiv excefs, aiid the 
namber of places given^ to find the total fum of the 
whok^ progreffion. 

RULE; 

Having found the laft term by the foregoing rules, 
fubtradtfrom it the fir((» and divide the remainder by 
the common excefs, lAade lefs by one ; the 'quotient 
is the Aim of all, except the lait : to which that being 
aifo added, gives the total required. 

N9te, Jf the ratio be double, that is, if the common 
cxcefs be 2, the difference between the leaft and the 
^reateft term, added to the greateH, ^es the total 
turn. . 

If the ratio be triple, i the difference muft be ad- 
ded ; if quadruple, ^, Vc» 

EXAMPLES. 

-J 

ijf. A coffee-man, upon the figningof the lafl peace, 
for (; o goineas down, igre^ to pay the £rft day one 
cofFee-^rry, the fecond two, the ■ thinl. four,, aad. Xo 
on, to double the quantity every day, till the fame 
was proclaimed j what number of berries would it 
amount to, fuppofing the time 60 days : anji what 
would tbdr . value be, fuppofing 100 berries to the 
pounds and fhe pound to be fo& at 5 / T 

See the work. •• 
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1— 

2 — 

3- 
4- 
5- 


— 1 Dajs. 

— 2 

— 4 

— 8 

— 16 


i6 Btrries. 
i6 

256 

2 








512 thi lOibDaj 
\6 



307 a 

8192 






65536 

131072 

49 '5* 
98304 

JL6384 

l68|3Sf56 

2 

536870912 



1073741824 
53687C912 
4831838208 
3758C9S3840 
4294967296 
5221225472 
1610612736 
26843^4560 

28823037oi5i7ii7<i4 

• - 2 

5764607^230^23488 the 6otb i>a^. 
tloo o) 1 1 f:2Q2i 504606846 I975 TqU number of bir'rU$. 
5 /. J 2882303761517I1A los. their vai. Sit Ss.ferl^. 

G 4 > £x. 2. 



[ 140 ] 

£>. 2, A Gf aaier offers 40 oxen for afarthmea 
head, and Ucbjc it throughout i to what fum will it 
araount ? 



O^ift, Farthings^ 
I 

2 

3 9 



See the work. 
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4' — ?7 8135830269 

5 S« 6973568802 

81 4649045868 

" 1162261467 

^» 6973568802 

.648 2324522934 

6561 ^97356«<8oi 

3 »t622 1467 



ri 62 26 I 467 
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19683 lOtiOx. 

1 9683 1 35085 17 1 7672992089 

59049 ' V 

iS7>f«4 4«S«$5}'S30i8976267 40/^ Ox. 

1 1 8c9a 



■ * I 



177147 <q7883i729ez8,644oo7«#. JP«r. 

»96«} Or, 
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387420489 

3 



*W«> J 74^61592 1 soi 8/. 4A 



I162261467 tii 2Qii 0;r, 
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' , 1 

-c H A P. vni. 

Cy VULQAR FJ51.AC TI ONS. .> 

Pk^iCTiON isa wtor parts of anm»it» and 
^litten wi(h two ttirares, with a lUie drawn be- 




'be m.al^tied iojto any lunnber which tSennitlt eqaal 
j^ in kAOwn parts, and that prodod divided by the 
!^Iow«r fig^f e, the ^ooticDt will give the - nmnber of 
^bpfe parts equal .to the fi;aAion. 

' The i^ore under tbe line is cabled the Jemminaifn, 
•bctCfkufeu gives name to the fradion, and alfo (hews 
'iti&Vhat' parts the unit is broken^ and that above* 
the nmmerator, becaafe it tells how many of fuch P^cs 
are meant by the fradion*. Thos the fradion | ibews 
that theitnit^s divided into 4 parts, and that 3 of thofe 

I • Therefore, if the ^ mtmerafprjind ^denoiinnaier of « 
<i^j9^4 AeuU be Muial, as |» |, the value of fuch 
fradion would be.exaaly an nnitor integer f for. by 
fliie .^fitvytioo above, the dempmoiaior Ihews into how 
snany parts the unit is broke : and the ntmerator ex- 
rpre^s.how many of thofe j^arts, are meant "by the frac- 
tion : So that in the fra^n^, the denominator de- 
claring the unit to be broke into 4 parts, and the ««« 
,iiiir«r«rexpreffing^, that is, all of thofe parts, it is 
.plain the iaid fri^on is equal to an nmt or whole 
namber $ becattfe the fom of all the parrs mnft be ^- 
-^aal U>. the whole* From which obfervation it is alfo 
plain, that fb often as the dtnonunator is contained ih 
0ie mfmraur, to many whole numbers or units are 

G s con- 
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contai&M in fiich a fra£lion. And this may ferve as a 
reaibm for theopeiadon of the til* 2^ and 3d forts of 
Redodion. 

3. As all proper fradions may be fuppofed tp arife 
from tile remainders of divifionSy ^hen the divifor can 
no longer me^ifure the dividend ; fo every fradUon oiay 
be lookM upon as the two given terms of a dm^Jbp ; 
the numerator as the dividend, and the ifenointt$ai 
the divifor, according to the latter ipart of the charad* 
<^» f^i^ itS, to figmfy diviiion i froiti lyhence it ap- 
pears that if the nmmefator and denominator of a fritc(- 
tion be either multiplied or divided both by the faih'e 
namber, theproduas orqootients will flill remmti in 
the fame proportion/ and the new fra£tion {o arifing 
be of the ume value with that given* Thus the nu^ 
merator and 'denominator of the TradHod ^y 'multiplied 
by Zy will produce! ; or divided by 2, will quote f ; 
ail which fradions are of the famevalJie; 4 beai;ing 
the iame proportion to 8, and t'to 2, as 2 dt>es to 4. 
And from hence may appear the reafon of the 5 th and 
61b forts of Reduction. 

<y Vulgar Fraftions there are four forts fVVL. 

tfi. A proper i whofe numerator 1^ \ek than itsiiSnifi^ 
«r/»/7/tfr. as{, |,'|, tfr. * . * ^ 

2d^ An improper ; whofe numerator is equal to, or 
. greater than its denominator^ as \y ^, ^c, 

%d. h compound^ tx froBion of afraSion ; known 
by the word of as \ of\y ^e. 

4/^. That which isjoiu'd with a whole number, as 
Si» 3l> t^^» csli^d ^ mix*dnum6er. 

Before fradiions can be cither added or fubtraftod, 
tt^y nntft be reduced in o one denomination, that 'i$» 
each to have the fame deuominator ; and therefore, 
before we proceed to thofe rules, we muft learn Re- 
dudion.. 

^ Reduc* 



I 
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tlEDucTiON of Fractions. 

*m 

N TUduaion tfFraaions there arc fcvcn varieties. 



Firfif To reduce & whole number into an improper 
Frdaim$i wHch is .done By placing i f<» its ainomi- 

muor. 

. ... 

EXAMPLES. 

Reduce 4. to a Fraffion, facit f, 
or 1 8, /kH H. 

Bat if you would affign it any other dentmsnator^ 
multiply the whole number by the diwmmatw a(^ 
fi^'d, and place the produ£( for a numirutw over the 
amgn'd iemmnttiw* 

EXJMPLES. 

Reduce i a to a fraction, whoie dinominatcr let be 8* 
^fadt ^. 
. Or if 6 wefe to be made a fra^on, and its dim* 
mtuavr to be 7 » it would become ^f • 

For the reafon of this rule ctofider the fbregobg 
itinarks. '^ 

ff 

S^amd^ To reduce a mixed number into an impro* 
per one. * : ^ 

Multij^H the integral parts of the number by the 
W^«9«f«d/0r of the fraction given, and take in the ««- 
merator ; the product place for a new mmtrator x»ver 
the demaminator given. 



EXAM- 
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EXAMPLES- 

^Reduce $ | to an improper ftfL^on,/acit ^f ■ 



t6 



■5 
So ti|iediic'd top^imf¥CfetfnBiaii,9fVi be 4^. 

The reaibn of this rule is the fame as the fbregoing» 
Acre being no diffcKtice in the operation^ but the 
taking in l£e given numerator. 

Thirds To nedpeean imp ro p e r fraflion into its equi- 
iralei^t w^ole or iifiix'd number. 

• - * ... 

Divide the numergt§r by the dmmmmtHf^ •the quo- 
tient gives the whole number contain'd : But if any 
ahing remains, (as in theTetond eacample) it maft be 
plac^ as a new numrator pver the given ^9omimii§r^ 

. Reduce .■'-i to its equivalent whole number. 



Reduce ^i to its equivalent whole or mipcMBumifafer. 

This being on]^ the reverie of the foregdng rule» 
the iame realon 4iU holds. 

Fourth^ 
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Fourthly o r^4uce a compoand fra&ioii to a fingle 
' Dfie, /. e» a fra^ion^a ^aaion, to a fhiftion of an 
unit, which is theimilti|(li(qiKion of them into one an- 
other* 

It VI 1. 

thttajbntt'dia.ihe^^tiidii^ ^ . < . . ^ . 

Reduce'^ of i 'to« iingle frsi6&oti,^4eii y|. 
Reduce | of | of J to a-fingle'fra&on, /«^ijr ^J^ 
Sec thcwork^-^ ♦ . J. ' 



7 ."<^~i • • 



*4 ,49. 



1 68 360 - 

Soalfo iof^|1i|^ 
The fcafon of thi&x>peni»k)n will beft appear hf 
prefenting the unit by a Hne^'^hich, according to the 
firft example, muft m fwppokd toA>e divided into 4 
parts, and each of thpfe parts again into 3 fmalier 
parts; thus, 

^ . T ~ I I 

Then, as } of thermit will denote i (pace between 

the larger divifions^ fo-f of that fourth muf( fignify only 

2 fpacesof the leiSlr diviAons; cOnfequently, if 1 would 

exprefs what part of the whole line | of | is, it will 

-slianly anbeajT to be r^ixxiy luuLthe con^uod ftsJSki^ 

been f ot|, the iingle fra£Uon e^ualto it h»ilbe«n 

^itsfj TU9 (benrs ^tmultiplying axfra€Bon.or any 

.4iiantit]f by a.pM:«per fm£boB, oecwa&s it in theiiaifte 

proportion 9» &ch-proMper fra&iofr islds than an ua^ 

f^kt Toredttcca /ration into it» >h»weft terms* 

RX3 LE. 
Divide the 7r»«5r<f for and dcMmncaorhj any iigui^, 

^ io 



. . a ^ 
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fo thjU nothing may remain, and the quotients will be 
a new fradion of tne fame value with that riven. 

The rule eenerally given for finding the greateft 
common me^re, or number^ to divide your given 
f ration by, is this : 

Divide the dekomnatar by the numerator, and the 
nuMetaur by the nami/uUr, if any : ib continuing to 
make the lafl divifor the dividend, and the remainder 
the divifor, tiU nothing remains, the laft divifor will 
be the greateii common meafore, or number^ by whioh 
yott can divide your fraction. 

EXAMPLE. 

What is the greatefi common meafore by which if| 
f^ be divided? 

208)684(3 
624 . 

.60)268(3 
180 




Jmfimr^ 4)28(7 

28 



' ill then, being divided by 4, gives i||, which are 
its loweft terms. . 

But this way of finding the comra<m nAeaTure is too 
ledious, often making more work than it faves. Ob- 
..ferve therefore thefi; more pradical diredUons. 

.If you cannot at once difcover the greateft number 

you may divide by, if both your numirator and deno^ 

mnaior are even numbers, you may always halve tbete, 

, and often that way reduce your fra^ion to advantas;e. 

Thus 
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•* Thus tKe /raftix)n given in the foregoing example^ 

^vided twice by 2, gives> as before, ^f j. 

• . .. .'> 

and 1^1 may |)e reduced, by continual halvings to f.. 

* T?II»f?lT-«r?tli«lTTb' 

Alibt when both your numerator and ittnmnatw 
have cyphers on "the ri^ht hai^d^, you may abbreviate 
the fradion» by. ftriking off an equal number from 

both. . . , > 

.v.^ '-^:, Thus ||||§,:or||«. : 

Or, if the right KiuMhfigures^'of your numtfafortxA 
dtntminator are liotil fivesf or One a:ive, and ll^ bthi^ 
a cypher, as the remainder of thclall example) y 00 
may always divide them by j[. 

Thw 4jg divided by 5. 

So alfo is j|4- reduced to f}. 

Thus in the Rule of T]iree» we ajbbreviate our ibtte- 
ings'by the fame rule,'^i^ on th^faih^ re'afonj /or the 
fecond and third numbers mxx\xip\y^d togeth^, are as 

a numerator to the fil'ft number, their denominator. 

» « ». . . ».—'■■ » .• » _ ,« 

For the reafon of ^s rule, (ejB.the fecond remark. 

Sixths tp reduce fyrifsl frafUons given ^uh diffe- 
rent denominators to have a common denomiiiator. 

RULE. 

Multiply each of the given numerators into all the 
given datomifUUors^ except its own ; and the feveral 

produds 
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^rodofta will beib -many, nctw mi?ntr0on^ wkpfip cf>m- 
mon denominaUiT muiit be the prodajfi of sll the giv^ 
dimmnators multiply'd together. 

£ X A MP L E S. 
Redace|, |, and t| to have a common denominator. 






• WK • 



Tb do \^}ii€h, 

4&alt^k^M by the dtnomituii^j.Sir . / r 

^ao^ if^ which will prp4uce 240.^ 
Secondly 9 the numerator 59 multi* 
ply'd by the denomi»m$pK^9ixA 40, V^Knw jgrMMrtfl^ 
will produce 200. 

iply'^'jbiy ^Uue ,^ni9»i8iiA0/uiy42aaa t;: i 

^ * ' • *• " * 

Then the three i^^j^/W^ri 4* 8; lo* moitiply^d to- 
|;cther9 will give 32b for a conmoii deMomkator. 

Siee the work. ' 



» > •«»■". > J 



'n. J 






^ • • • 



^ i \ ^ ( « 



10 10 g • ,0 

240 200 102 izo 

IJ.« .«t^ MS 

• So 1^, i:, Ti*5, and t|i reduced lp farpa a coauRon 
ptnominator will be ^§, ^»|, 4«i|, .4|^. 

S See 
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See the work. 

ifiVfum. tdNum. ^dNum. ^bNitm. DtM, 

5 3 4 9*^ 

8 lo 10 lo 8 

40 ^o 4*^ ' SP ^^ 

12 u . 8 8. . 12 

4?o 360 32Q 720 960 

If If 15 12 15 



720a 54QQ 4800 8640 14420 

Tie foregoingr is ttie common Rule for reducing fe- 
vetzX frsi^ions with different denominators^ to have a 

• common denontioatofi butas, bjr abbreviation fra^i^ 
ons are often leduced into mnch lower terms, than 
thej are at firft ^ven ; ib here,' ia conunon denomi-« 

• Muor n»ay fixmetimei be ibond mqchrmaUer than tha( 
triAng by the pi^:eding method itt ike kWfyaxag 
•manner* 

R VLB. ; 

Having firft, by the fifth fort of RedfufUop, reduced 

:4U Ymvs giH(^.frf{U9a$ to thfiir lOweft terttvi^ .4;;«»c^ 
or ftrike out all foch of thp dei^mimi*^ f» «rf . 47/ifwf 
part9 of othersi then drawing a line under all the it* 
«0«v«tf«r/, if two or more^nbe divided by any num- 
ber, ib that nothing may remain, divide by fucn num« 
ter ) and nlacof he qubtie^ts under the line, aiut ^ith 
them, in u^ proper places, all fuch of the tl^mm' 
mucrsj^ would not ^doiit of &ch diviiioQ« If any ef 
the faid quotients or JimmtmUtrsh brought dowt. 
^e capable of farther abbrevisuion, dr«w «no|faer Ime, 

[And proceed <M l^fofc* fo continiiiog as low as po(^ 
fible ; then multiply continually, ore into anolW, 
Cbefeveral divifors, and the quotients fifing, (with 
the remaining denominators if any]under thelad line, 

(^nd ikeir produ^ will be the leafl cooimon dincmnator^ 

The 
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The new numiraters to which may be founds by di-* 
viding the {kid common denominator by each given 4k- 
nominator t and multiplying the quotients by their le* 
ipe^ve numerators, 

i X AM? I E. 

Reduce | f /^ to have ' the leaft comjnon ^enomi* 
nator 2— 

4 5 

The common denominator 40 is thus produced. 

Fir ft ^ The donominator 4 being an atifnot part of 8» 
is cancelled, then the denominat^n 8 and 10 are divided 
by 2* Liiftly^ the divifor 2X4X^^40. 

The reafon of this fixth fort of redaflion is evident 
from the ad of the preceding remarks ; for as both 
iht nnmiratot 9n^ denominator of each given ira£Uon 
are equally multiply'd by all the other denominators, 
confequently the new fradions thence ariiingy muft be 
equal to the fractions given. 

Seventh, To value a fraAion, or reduce it to the 
' known parts of an integer. 

RULE. 

I 

Multiply the numerator hy the next inferior deno« 
mination^ and divide the produ£k by the denominator i 
the quotient (hews the parts fought, and the remainder 
. becomes a new numerator to tne given denominator ; 
which mull lUil be valued by^ the' fame rule, pioceed- 
ing till ^ou have brought it into the leaft known parts 
of the integer. 



EXJM* 
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EXJMPLES. 
\Jt* What's the valae kA\ of a pound fterling ? 



3 
20 



^^ ^ 12 Sbillings* 

td. What's the value of 3^. What hundreds,qaar- 
^^ of a pound fterling ? ters, and pounds, are con- 
tained in ^1 of a ton ? 



>3 
20 
— — s. i. qru. 
49)160(5.3.3!^ 

12 


S3 

20 
— C f r. ft. 
94)1060(11 . 1 • z%% 

• 120 


49)tgo(j 

•33 

4 


4 

94) f 04(1 


49)»J*(2 


.TO 
18 



•34 

94)280(2 

• 92 

. There will be no difficulty in accounting for ,thif 
rule, if we confider but the particular' working of any 
one example : Thus in the iirft,^- of a pound Herliiig 
are given to be yaloed : Now as 2c/. make a pound, 
fo confequently any part of a pound mull be 20 times 
as ercat a part of a ihillin^ : Therefore 4 of a pound 
niake^f of a fhiljing; which being an improper trac- 
tion 



[ 15? ) 

tion its numerator Is divided by \t%dii0minator^ to find 
the nnits or whole numbers (which, in tliis eaie moft 
be (hillings) contained in it ; according to the direc- 
tions of the 3d fort of Redu^ion. 

By this rule are remainders of ftatings ia the Rale 
of Three> &c. valued. See page 25. 



fit" 



Addition g^Fk actions. 

WHEN the given fradlons are parts of one com* 
mon denominator, all you have to.do is, to add 
the numeratorS^togethery and place the fum for ^ new 
num«ra<dirover the ^iven common deBonnnator; this 
|,4.aDd i afddcxj together, make | e^ual to if ^ 

But when amongft the given fra&ions there are ei- 
ther compound ones or fingle with different denomi- 
nators, they maft be prepared by redoftioQ* before 
Uiey can be added. 

B XJMP L S S, 
ijf. What's the- fum of |, ^, and f ? 

According to the fixth fort of reduction ihe-^ven 
Aadions being reduced to a common denominator 
they will be ^|, -^f , 4^g|, the numerators of which 
being added, the fum is -Jjj equal to i ^J^. 

2il. Add I ori', and tS of f and | together. 

' . . . . , . • 

-. - . ^ . . • 

Reduce the compound fradions to fingle ones, by 

. the fourth rule bfredodion ; and lAfteadof |of i»anfl 

' t&of y, you win bave^jf and f|, to add to. your | ; 

all which fingle fractions being reduced, firft into their 

■ loweAterpis, and then to a common det^omiQator^h^ 

' wiU be jiil tttI a»d T?^IS ; whick .added, m^t 

3/ 
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f 

When BiixM nuibbcn aie given to be added, Vedaee 
cnif-th^ kaiSi«Dai paftstooae denominator.ud add 
their fuin to the tobd of tte whole nombeis. 

« H H 4— -4* 

J*^ E JtJMP L S Si 
Add 8 ;. f and s A t| atid 4f togedier. 

/law/ 13/. y^. 

What's the fam of | of |, and4 /. f and iS ^ 



SuBTRACTIOit ^FRAdTIOm. 

SVb&aaion $f Tra0i9ns is alfi> nothing (after the 
given fradions are prepared by i^daaion) biH 
taking on nwMratw from the other. 

EX4MPLE$. 

K 

16 



ad. 
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ad. Fr9m 5 | takt ff. 

Firfit The mixM namber 5 1 being reduced. to the 
Improper fraction ^\^ by the ieqoad rule of redu^utt 
proceed as before. 

Fr»m -"-f , taki tI» orprepand. 

From ^i%taki JJ Jtittuuns *f J iw ||. ^ 

Or without reducing the mixed nnmber to an im- 
proper fradtion, make only the fradional parts of one 
denomination, and you will then have |^ to take horn 
^^ ; which becaufe you Cannot do, you muft borrow 
an unit, 1. r. \% ; then, |{ from 4§, there will remain 
^1 ; to which adding the |e, the remainder will then 
be \l ; and the unit borrowed bein^; deduded from 
the whole number 5, there will remam in all 4 ^iu 
before. 

More B X A M P L ES. 

From 5/. I tah-Y^ of | JRem. 5/ f 
From i^ tiUe ^ of | Rm. HI. 



Multiplication </ Fractions. 

IF the numba*s given are whole, or mixed, they muft 
firA be brought inl^imprbper fraftion s ; or if they 
are compound fra6lions,they muft be reduced tofin^e 
bnes, or taken as part of the fi'adions to be multiphed 
together; but if «ie numbers given are either proper 
or impro^r iingle fractions, you have only to multiply 
the two given tiumeraton together for a new numer^tf 
and the gi^en deuommmtors for a denomaator. The 
reafon ofWtiich is dear, ^om the explanation of the 
fourth fort of reduAion, which is this rule itfelf. 



EXAM' 
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EXAMPLES. 
i/. Multiply { by |,/tf«/ ^, or by abbreviation | . 

2d. Multiply I by f,/acit ff, or ^. 

3^. Multiply 4 by |. '4 by the firft fort of reduaion, 
reduced to a &aaioO;p is f ; which multiplied by |, 
makes '|» or i f . 

4/^; Multiply 7|by S|, Thcfe mixed numbers re-, 
duced by the id rule of redudion to improper fcac- 
tions^make 'f aiui *f ; which, multiplied together, 
make-*-^! , or 65. 

^ ■ 

It may here be required to (hew how mix'd num- 
bers may be multiplied together without reducing 
them to improper fradions, which in many cafes may 
fhorten the work. 

Suppofe it, as in the laft example, required to multi« 

pryyfbygf 

Tirjf^ 8 times f or (i of 8 is 4, without any 7 f 

fra^n remaining, which carried to (8 times 8 | 

7) 56 makes 60 to be fet down as in multipli- -— 

cation of integers ; now to multiply by •!> we 60 
may firft take j of 7^, thus, ^ of 7 is z, and 
' I remains, which makes I up |, and \ of | is 

}, fo zi twice fet down,, and added to the 60, — 

make np the produ6l 65 , as before. 6 j 



z i 



i^gain. 
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( 

Ag«ita, fappofe itreqtiired to mnltiplx 3 1 by 3 1» 

tirft^ 3 times \ is (|) %\^ I fet down the 3 { 

{, and carry the a to (3 times 3) 9» which 3 | 

makes 11 to be let down as an integer ; now •— ^ 

^ of 3 i may be ukeo as in -the role of Prae^ 1 1 | 

qce, firft the half of it, and then the halfof i | 

chat half, as the | of 3 is i^ ^d one remains, {| 

"*""'"" now 

eafily i4xj 
up with the integers. 

« Let il be neqmred* Mb mnltiply 89^ tk ^7 78 {• 

Firft^ % time8^89x is 7 1 ^6, and 70 times 892 tI 

8^2 is €2440 ; then taking the f of 89s yS | 

by feveral parts as in Pra^Hce, thus, half ■■ ■ ■' 

%^% x%^9 halfof 446 b 223, and halfof 7 1 }6 

223 is 1 1 1 f ; now for the ^f of 78 }, 6244 

firft 3 times 78 f is 236 fy which divided 446 

by II, quotes2i ||» and thefe added is 223 

the proan£t;a2 fiiewn at the £deb 11 1 f 

21 11 




7037^ r% 



A&nr EXAMPLES. 

Multiply of by |,>f/f 3- 
Muluply i by 8, the produft is 7^ 

This laft example helps to clear up the reafon givea 
For the rule in Divifion, by (hewing that multiplying 
a fradion by its denominator takes it away, and mairts 
the numerator a whole number. 

Division 



» ■• - • • , • 

, Divisioir i^'' Fr ACTioKs. 

WHEN yon have made die fane preparadoa of 
yoar mimber as dircBted in MaltipHcatioD« 
miftldply the nameratorofyonr dividend by the deno« 
xninator of yoar diviibr, rar a Domerator ; and the 
nc^nerator of yoar diviibr by the denominator of yoor 
dividend, for a denominator; die fradion thus form- 
d^ is the qnodent. 

EXJMPLES. 
\Jt. ]>ivide J by \tfiKit i^fOrz^. 

zd^ Divide } by ^^facit ^ J, or z \. 

' xi. Divide 7 V i, prepared by the irft role of 
RMUaioto, it will De | oy | ; facit ^f , or 9 ^ 

'4fU Divide 4I by z\, by the 2d role, it is | by 
-if, which divided gives ^y> or i |J. 

^th. Dividefof^by f of|, reduced by the 4th 
ftrie if by H,/acsr^l. 



6tb. Divide 9I by f of l/acit H?» 3 « I- 



i- • 



The reafon for this rale is, that the numerator di- 
vided by the denominator is the exprefs quantity of 
every fraction ; therefore when one fradtion is to be 
diviaed- by* another, we take the noqteratori as x&c 
numbers given, which muft be cleared from being divi- 
ded by their denominators, that is, we muft take away 
th<3Ce ditiibrs, according to the laft example in Miilti- 
plieation^; which is done by mtrltiplying e&ch numera- 
tor by the others denominator, the products whereof 
will be the numbers or numerators, cleared for divi> 
fion^ and both thereby increafed in the fame proportion. 
,;.!.. .^ H Suppofc 
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and of I divided by 2 $ tberefore^ to' clear each from 
being qiiotients, and to increafe tbf sarin a likepiopor- 
tion, we multiply % by 2» and i by 4; whicb ts really^ 
snaltiplying both the given fradioni by 8,^ and pfO* 
duces ^ equal to i f . 

This (hewsy that when a frai£lion» or any qiUBciq% 
is divided by a proper fradion« the quotient mnft be 
greater than the dividend, in the faipe pn^rtionaf 
the diviibr is left than an unit* 

If a mixed number is^iven tobeclivided by a whole 
number, the integral part of the dividend may firH be 
divided; and, it afiV' thine remain>» -multiply it' by 
the denominator of tne framon, and add 'he numera- 
tor of the produd /or a numerator •f the fradioti&l 
part of the quotient, and place the produd of the divi- 
for ib multipK^d for a denominator ; but, if fuch nu- 
merator U greater than the denominator, the excefs is 
to be the numerator, and i added ta the integi^l pvt 
cfthe quotient. 



Tie Direct Rule ^/ T h r e e 

IN 

VULGAR FRACTION'S. 

AFter the numbers are prepared by redudiM, ffate 
and work the quefixon by the rules givea in 

whole numbers. 
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B X AMP LB i. 

of the iaiae come to 7 iL 4 ' 

H: ■ h f(. 

Prq^artd by the ad f»lc-of fcdaftka, ktriUfltti' 

tlnu: 

mir*the fecbiM anJ' diird ngmbers ihnt rifiifJ fyfytiprff 
produce ^| ; which diWded Inr 'f» gives 7*|; whkk 
valaM by the 7tkrsle of irdafliOB, is }/. jZ 2 fc* 

I O J 

2i/. Bought ^/ gdioiis ahdsbi | ofhm^ fiir 40/. 
at the fame rate^ what would fa pSkm cm i 

GaU, I. ' GoB. 

//87I afi 4o» what mSL IJ. 

frtpand^l H : \i 



Jaotber RULE. 

When your quetton ^.ftated, and your numbers 
prepared^ muldply the dmommaar of die firftunmbec 
and the nunurattts of the iecond and third cositinually» 
and place the prodnd for a nmwurator. Then moluply 
the numerai9r of the firft number and the/4nmmiMffpr of 
the fecQud and third condnually, and place the pro* 
i\i6t for iViJinommat^r ; the new fradion {o fb^d, is 
the anfwer of the qneftion. Take the ftating of the 
laft queftion for an 
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EXAMPLE.- 

* • * 

For 2, the denominator ot Ihc firft hmAbcf, nrald- 
ply'd by 40 and i^ the numtratprs of the fccond and 
third numbers, is 8o, . 

And 175, thd numerator of the firft, mnhiply*d by 1 
Aid 2, the»i/^Mm»ar«r/-^ tke-fecoml and third, is 
350. Thefe produds, placed fradtionwife, make ^f^, 
as before. /..'*. ^ 

%d, Wl^it. will S2 C. of fugar come to, if i of 4 of. 
ttf. coft tI 0^ » P^^'i^i StcrUng ? , ,. 

• .'• '" C. L '' ' ''C' . -' 

9 '.'?■/ JLJL 
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Wjkat will J V>f afi'buiice of fnuiF coft, if the J^ 
comes t©*/. i? '^- ...... 

• Jnpuyetj \ d. 2 f«^7. |; 

At \d, I per otttitti what will ^ C.f come to?. 



5^# 



The iNDiittCT RuLB of Thrsb 

IN 

VULGAR FRACTIONS. 

HEI^E alfi> yoo have only to obferve the dire^- 
ons given in whole numbcn : 

Or this RULE. 

After the numbers are dated and prepared, mnltiply 
the ntaiuraion .of the fir t and feeond n ambers and the 
denominator of the third continually for a numeratcr ; 
and the dtnomnaton of the iifft and fecond numbers, 
and the numerator of the third continaaliy for a ileno^ 
minator ; the fra^pn ib found is the Anfiwer, See * 

both ways in the example. 

, - E X J MP L E. 

^ ^ How tnany yards of fluff, f yard wide, are equal to 
•35 J yards of I wide ? ^ 

-jfi 361 — -.} 

Prtfttrtd i . . . . ■»*! . . . f • 

vSflalfo 3, 145, and 2» the numerator of the iirft aftd 
- iecoiid numbers/am^theifjMMArd/tff of the third, mul- 
tiplied together, is 870. ... , . ^. 

And 4, 4, and 1 , the denominators of the firft and fe- 
cond, and numerator of the third, multiplied together, 
produce i6> 

Thefe noDibers, fra^Uonally placed, make ^f ^, as 
. before. 
• H $ More 



[ 1^2 h 

Wtrt B.X J MP IMS. 

If J. lends B. 35/. 4 for 6 months |, how long 
may he keep 10/. | of ^'s» jo requite him(elf ? 

If yf. keep too'. 7 of B*s 4 months^ |, what fam 
muii ^. lend jB, for 2 year& fto requite him^ 



Th€ Compound Kvl^ of Thrb^i 

.IN 

VULGAR TRACTIONS. 

• • * * 

TO the Rulei bdbrt i^vfn putir 42> let it beob« 
ferved, that where suiy:Of tae teiriQS ^veii-u a 
"IradSoii (or a mixed number, which fiiuilt>e pu.tdoi|rA 
At an improper fra^bn) in the operation, the denonti- 
ftator will be ;^faAor cp^trary to ^enumerator ; and 
when an equation i» made for the quotient Q, where 
the feverd fa6|orB of*tHe dividend are- put as a nume- 
fator, and the federal JaAors df thejdivi&tr as a deno- 
minator ; then whatever faflors in each are alike, they 
may be ftrnckont, and for thofe equally 4itrifibte take 
their. qiiQtientS|^:yhereby the operation will frequent* 
ly be Mcry much fliortned. 






1 



^XAIU 



[ 1^3 ] 

E X AM^ hE. 

If 264 men, in ; f days working lof hours eaeh» 
dig a trench 234I yards long, ^\ wide, and z\ deep; 
in Aov many days worlsing, q \ hoars each^ will 25 
jnen dig a trench 337^ yarns k>ng, 44 wide, and 3^ 
deep/. • . 

mtn dens, h,mrt, Im^, nmJt. deep* 

»s — Q.T-H — ^^i — H — H 

Here as in Ex. 5. page 44, die trenches ire the 
produced terms, and the men, days and honrs the 
producing; thei:efQre 

055 675x1 5x1 Sx»64X23xaiy4X3 X4x8^t7XM 
70JXI5X25X ^5x39* 4x«WiH 4 
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THE. 



ARITHMETIC 

» • 
* ■ • 

OP' 

V 

Decimal Fractions. 



THIS part of Arithmetic is' very compendi- 
ous and eafy in operation^ and therefore very 
ofcfal, efpecially in calculations of Intareft, 
valiiijig amxuitiesy ^n Bat, by reafon Tome fractions 
cannot be exactly exprcfie^by decimal parts, it may 
not always be convenient to wqrk with them. Mr. 
Cum hath, in his late treatife on YranElions^ very curi- 
-ettfly fiiewn how they may be u(ed with leaft lo(s ; 
buty fince fuch exa£tnefs deftroys the brevity, I can* 
sot but think, where ^reat perfedion is required, vul- 
gar fractions preferable. 



•, CHAP. 



• C H A p. I. 

Of Numeration, Addition, Subtrac* 
TioN, Multiplication, and Divi- 
sion: ef Decimal Fractions. 



N U M £ R AT I O N. 

IN Decimal Fsactions, the figures exprci&d 
with a point or comma prefixed is the numerator* 
and I with as many cyphers as the numerator hath 

.places is always the denominator, and therefore known 
without being fet down ; thus, ,5 (lands for t|-, ,^5 

^for -fg^y ,125 for 7^11, \iu wherein we imagine tl^ 
integer or unit (whether it.be time, coin, weight, mea«x 

.|ure> ISc* as ayear> a pound Aerling, apound weight, 
a buihel, a.y^rd, a foot^ (^fc.) to bie dividjed into, 10, 
100, iooo,'^r» equal parts at pleafure ; for divid- 
ing it ftrft into 10 equal parts, and then each of thoie 

4iito 10 leiler equal parts, will divide the unit ro^ 
100 equal parts ; and if again we divide each of thoiib 
hundredths into 10 equal parts,the unit will be divided 
into 1 000 equal parts, aadfo on^in^nitely. 

Vhe ^liferent value of the (everal places will more 
plainly appear from. their explica,tk}a ponder (he fotl* 
iQwiog number. ' '1 

integral Parts. Fxadioa Parts* 



d 5 4 3.. 2 I,. * J 4 5 *?»' 
SJ 3 « • erj» a » 
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H 5^ * Fro» 



C i6^ 3 

From whence it is evident. 

That as the firnificant figures or parts in the whole 
numbers increafe by a ten-foid proportion towards xhfi 
''left-hand from the anics place ; fo, in Decimal Frac- 
tions* they deg-eafe in the fame proportion towards 
the right ; therefore cyphers atthe left-b^nd in a de- 
-cimal tradioa decreafe the value in a tenfold proper* 
tiottrb^ jsemoving thofe ^gnificant fignfii farther from 
the unit's place. 

f .5 is five tenth parts sr i{ =: | 7 , -,f ^ 

Thtts< ,t)ji5fivehun(lrcdihs = T75i = « f yniT 
C ,035 isfivefnoufaadths^-j^Y^^^fQi) * ^ 

But cyphers at the right-)iand of a dedmal fraftioii 

alter not its value, because the places of the fignificant 

^gures thereof are not thereby changed ; (for ,$ ,50 

,500 tfc. tre each j^ of an umt, the ^ in each Winfr 

•inthe^rft place of fraftion^, <i;iz. the place of%QO^i. 

The(e things iinderAood» the reft is eafy. 



^^m^m^i^mtmmi^mmimmmmmmmmmmmmmmtwm'm^mmmmm^/f^m^^mmi^ 



•Add iti o n. 

HAVINt? (et down your propofed nnmbers^ 
units uoder units, and fra£lion places under places- 
ot like value, add thenuis if they were idl whole num- 
bers, ieparaling fomatiy fra£lionfLl places in the total, 
as were in that-giveii number, which bad the moft. 



EXAM- 



1 1«? 1 

E X AMP LS^. 
^5H*» S^S^J* 42>>o6» «»^ >834S together* 

fhofi numbers f 9 ^42 * 
riektly piaciiiy 3*8 ,583 
mnUfiandthui : 421 ,cd 

,8345 

?>/«/, 465 .,807s 

4>o<S 



«■ 



iA^#f, 549,65 82A 



'Son T R A e rt iDjBT, : 

HA-¥IH6 pltewl the BQmben as direAedin 
addftiDA, wprk tiU a^if they were sdl whole 
niunbcrs. 

frm ii<M%iJti^Ulit 10,4956 c 
K^4956i 

TtiHti^ \ Yards. 

fAt %%f^f^m 451,15841 



b^6i} 



Mw LT IP L I^CA^T ION. 



HER E tbctiuniberS «re tp he fet down, vriillPQt 

ref 

:o ieps 
the righc-nand in^ ^he produdt, as were in botH maid* 



regard to the yali|e of their places', ahdVorked 
in all reipeds the iame asin whole nuipbers ; only ob- 



ferve to feparat^ to many-.placies. of fra^ional parts at 
the right-nand io' jhe p " 
plicand and multiplier. 



E'XJM P I E $. 

M^^P'pIy\ ,Wij64|;^ ^vM"KipJyi, . .7J>?2.5^«^5 

' by 8>743459* 



V 



.. 1547 » 2^2 

82 06923 

.1094 2564. . 
136 8 



1 476$ 1 28730 
^6443079285 
6912821825 
..- 29510257460 



205 



h^i?^Bi6t9$6z 



221 
590605 



fr^dtffi 6is»iq\ 



47^93<^95 
0257460 

14920 



i<"*i ^ 



aSm 



503167514080 



jf comfiwdiems waj to multiply mumbtrs that have maty 
/rational flacer; n^-vmktij^-^Jffhe^gures tothe right 
rf the perfendkular hues in thttxatnpUs aboiie. 



V . • 



RULE. 



, '^ 






Pla e one* of the numbers jiuft 2is It Is given, for a 
muU^jBH^cand, and under that.. fraQipnal place which* 
yoti would hav'e\)a the H^^iti tKeprodud^, let the unites 
pJacc of your othpriiumbcrf .tienc reverfing' all the 
6ther figures, 9n.i^upl^ with theBTJn t^eif^'order^ be- 
ginning always* with -that igiireof the mnltiplicAid, 
which (lands Ave^. the nuihber yoa Vork with ; hav- 
ipg alio ipefpe(kslo ghft iij^fs^j^you think would have 



beeBb9Q^ghtfr#m thle omitted %ure5 on thenght* 
hand, had they been moltipHed. 

•^NetffTk^ ulua) allowance' for fuoh omitted fifftire«is 
as follows, oz/js. If the next figareon the right-nimdof 
that yoii begin, with in ihe multiplicand, multiply'd 
into the figure of t(ie maltipHeryOa are workine with, 
gives a product between 5 and i ^^ cany 1 ; if uepro- 
do^ be above 15, and Icis than 2j, carry z ; and if it 
arife to any number between 2^ and 35, carry 3, tfr. 
^ To prove the certainty of the riile> we will^afee the 
iame example before ^tven* 

i jr a'm p l e s. 

/ Moftiply 2,735641 by ,54382, and' produce only 
' foor places of decioials.' 

28145^0 

13678 ^ie Jne^aje^hm Cdrrkdh ijhr 5X6 
^ ' » IC94 tb0.hctiajff htrtis zfor 4X5' 



^ • * 



1,4876 ^ • fc » 

Note, There beii^ no ontts in the xhultip^er, its 
•yUc^ia fappiiedf with ^ cypher. -V 

Ku^kifdy 731.82^64365 by. ai74S4S91^> aikd peodiice 
but 3 fflaces of decimal frd^AS^ 

. . 73*^*564365. . . : ., 



1 1 »- 



59o€b5 i ' 

' 645,43^ " ;^ , *• ■"''\r'^ 



.V 



if 

if V f, - 



C «70 1 

Ngte, Tomnlti^y any dednid AaAioii by io> ico, 

iopo» ^c h only to remove the mark of feparatioii 
h many places towaids the right-hand as ^ci^ are 
cyphers. 

Thus, 8, 3564^3;: 
multiplied by 




I* r, ,rf„ 



Division. 

THIS rale,airo b^ipg.work'd die fame as in whde 
numbers, the only diffipulty is iy> valae the qj|o» 
tient; which may be done by either ^f the ioliowing 
general cnles, nfix* 

The firft figure in the aoedeiitif aliir^|fs to flaii4 i» 
the fame placc>.with that 4gare of the dividend, wUch 
anfwers«or ftaads Ovarthe^^lace^tm^ wthe divl^ 
for, Or, 

.« VLB 2. 

The quotient rnnft always hare Ih inaasr fiifttomd^ 
fdaoes, as th^ dividend has more than the div^* 

Noti^ \ft. If the diviibr add dividend have both tie 
lame number of fraftion places (as in the (ecoad ex* 
ample) die quotient will be afil a whole number; 

^£. Ifthe dividend hath not fo many plaoest)ffia€» 
tions as are in the divifor, as in example the 30%) fo 
many cyphers moft be annexed to the dividend, at will 
make them equal ; and the quotient will then» as bi* 
ibre, all be a whole number. 

yd. But if, when divifion is done, the quotient MH 
libt fo UMAy'figu^ aa it Itioal^ have firadion places (<l 
ija the Ian example) fo many cyphers mxdk be preixM^ 
ki there me riaces wanting. 



S K 4 M P L E S. 
ij. Divide ip,ss439 ^y 4»5^ 

I4163 



45^9 



W 



Here, according to jtbe firll m\e, 4, the unit's p^K)^ 

;f the diirilbr, ftapdijng under units, or the Urttvlzcp 

if whole numbers in <he idividend ; 2, or firft ngnre 

pUc'd in the quotient, mail alio be made the liHI place 

of whole nambers, |>y pladng cbc point of Iqaraoon 

immediately after it« 

Or, according to ibc (ecpnd role, diere beinjg five 
places of fractions in the divkiead, and bat three tn the 
divi(br i two places muft be fepaxated off in the qoo- 

lient, to make ap the nomber. 

« 

E*. id. Divide S^^^^Jits by 6,321. 

6.3»085645'«*S(«3549 
a«4,3j 






•3103a 



57485 



.596 

Here 6, the place of units in the divifer, flaading 
fff^ Sr the fifth place of the whole nnmbers in the 

divi* 



dividend} i r the firft figure of the quoiSeitt, mafl zKo 
ftand in the fame place, which makes all the quotient 
whole nam]>ers. . v 

And fo it muil alfo be by the fecond role, becaufe 
the dividend has ao more placed of fhtdions than the 
divifor. 

£x. 3. Divide 7382*74 by 6,4352. 
6»43S*)7«««»S40o("47 

^ He3«thero not being fi> many places of fradioas in 
,the dividend aa in the divifor, two cyphers are added 
|to make them even ; and being (0^ tKe quotient is all 
a whole number as before. 

Efc. 4* Divide 9085 16438 by 423^ 

4*3)»o85i 64381:^000201 J3 
•5^4 






1413 

.1448 



179 



In this example, the quotiehl^ confining boe of fire 
l^gQfes, whereas there ihould, by the rules^ be eight 
/ration places of decimal parts, three cyphers are pr^ 
fixed to make up the aamber^ sc was direOed ia Ntu 
the third. 



W ^ I 



nth 



[ i73 J, 

There is alfi anjoay ofconiraBiHg the ixwrA fifdUffi 

ii^vifion^ fome^juhat like that compendious method before 

taught y of multiplying numbers of many pUues of decimal 

fraditnsy and bringing out only Jo many in tbi produS as 

are necejfaryfor the anfiuer required. 

R U.L E. 

Having coniidcr'd, by the firft rule given for valuing 
jthe quotlentj in what place the firft figure thereof 
ought to Hand, and accordingly determined hgw many 
figures it is neceiTary it fhould conftil of^ you may from 
thence judge whether any, or how many of the right- 
hand figures of your divilbr may be hegleded; fo that 
reiervihg only fo many figures of the dividend as are 
neceflary for once^ anfwering the divilbr» leave out the 
reft to the ri^ht-hand as ulelefs ; and having fet the 
proper figure in the firft place of the quotient, work 
witn it as ufual; then omitting the'right-hand figure 
of your xlivifor, feek how often th^ other figures of 
your divifor are contained iii thje" remainder ; which 
figure being entered in the quotient^ and wqrkM^with 
^ a^ uibftl indlvliiofl, (with tega'rd, hov/ever, to the car- 
V riage that would have been brought from the omitted 
figures, as before dire^ed in multiplication) thus.con- 
^ einniilg to negle^ the right-hand figure (putting a 
point under for ready knowing it) of yourtiivi(br every 
• time you feek a new quotient figure, yba ivill fi^ll l>e 
« able to divide the remainder left alter thelaft'ftrbtrap* 
> tion by the divifor fo lefiened, till you have'b^ug^t 
out the determined number of figures xn-the quotient: 

The i^^llowing example, whi^h is iet down both at 
length, andthe^contrafted way, will tx^ik» ftU cic0r.v 












» , 
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E X AMP I E, 



69275c 



261577 



004 



z^%\^z 696 



*-•■ 



f 19114 

17318 



»795 

»73> 

"^3 



^9 



56463*75(27,5sig8 
56 

M637S)Q">43i7(^7»5S»»^ 



SoSfi 
76^0.. 

544<53 
S7649 



668232 
34637^28 



69,2750 
«6,is77 

I9II4 

>7J'9 

»795 

1732 



0307047 
;ic0224 



32068235 



63 
3£ 

28 



.And thiu fire all ijit £giiRS4)a tkt ririit*h«i4 of ^ 
MTDehdicalar lineb the«xa2iipl€ work'd.at kiig|di» 
lav d b^ workiiig aftef this.fCji^atrafted mwacr. 

As moltiplyiogby 10, ipo, ioco> Hi. is only le- 
movbg the fepaming point of the maltiplicandy (o 
nunyjplaces towards the ^ght*h9%d as there ar« ciy* 
J)hersinthe moltijUier ; Co, todivkle by io» iX>09 100P9 
. <S^r« is only removing the mark of feparatioii, after the 
ijune naanner, towards the left-hand. 

«85*i4557 

, ^554537 
. ,^ ^3564537 
Thefe examples being, 1 hope/ fufficient to make 
diyiiion.plain^ we wilfnow proceed to XidttOtw 9/ 
Ptamabr 

CHAP. 



june nianner, towards tne leit-Aano. 

fio, "> f885^ 

divided by 1 looo, f J 83,5< 

(.looco, 3 1^*35^ 



1 «75 ] 
, CH A P. m. 

/ 

P/Redvction ^/Decimals. 

TH £ R £ are p90 forts of fMughn tf l>tfika 
Fra&iMS, i^. Changing .a yulgar fraiUon to 
.adbciaial. 2. Valoing a d^ioal fiadion by the 
known^r(s of an integer* • 

i/. To redace or change a vulgar fra^on to ^ de« 
-ckiial. 

RULE. 

P^aee cyphers at pleafiiM after the numeratcrf and 
divide liy the 4V«W/itf Mr. 

• yS X Aiif t B S, 

m m 

Redttce } to a denroal^ 4) 1 fCo(9,»i./acit, 
What dedmalpart^areteqaal to f f 

And fo any part of ^coin» weight, meafure, tim^t 
tfc. may be Drought into' a decimal, by firft reduc* 
ing it into a vulgar fraflion which is done by pla« 
cin2 the known parts of the integer as a denominator 
under the parts given) then annexing cypjiers to tht 
w^merfiUr, an4 dividing by the deMomiH^Wf as before 
diredcd; ' ■ ■ ' 



IXAM^ 



EXJMPLES. 

\^hat dedmi^ parti of a pound are equal to 16/. f 
I. #. yl 2o)\6^o[ A fadt. 
WJiat decimal parts of a ft* Troy^ are e^al tp 9 ^,f 
' t.i.^^ »2)9,oo(,7«»/««>. 
Notiy If the given parts are of feveral denomina- 
tHMis, they may* be ^edtieed either by To many didin^ 
operations as thete afe different parts*, or by* firft. re- 
'duciog them into their !o weft denomination, andthoi 
one diviiion will ferve. See both ways in the 

EXJMPLES.' 

Reduce 141. 9^. I into decimal parts of a.pQiixyl 
Sterling : Ey the firft way there will be thefe three 
vulgar fraAions to be changed, it>--^i9 and 9^. 
2o)i4,oo(,70 24o),9oooot,o375 ,7 

96o)3,oooc(y003i 1800 ,0031 

.1200- IZ03 fadt 97405 



ri* ^thtr 'way. 14 9^ i//»jp r edited to farthings. 



12 



» \ 



.•^ 



^^f 



»77 



I'"- > - - rni. L.J ' ' . ^ 



nxillSe 711 

iy //J ^dinc" >' ' 966) 7 1 > ,0000 (, 74c 6 7/ fnduetd ifs 
minator J ■ ■ *- " {befort. 

.3900 






. 6oo3 

.240 



What 



f ^77 1 

if bat deciml parts of a C.va.v^equ^ to} jn. |8K? 

By thifrft <M^ ;^ 

landau 4)3,oo(,75 ii2)i8,ooco(,i$o7 

,1607 •( ^ *■ 



Jnfiverp ^9107 



4 * 



• 680 

• • 860 



» f 



1 - 
28 

1 


m ' 

ib. 

18 . 


102 




112 


Denominator 



•> I 



. ..Anfwerf 1 1 z}Joi,oooo(»9io7 



.120 



.800 

There is alio anotber way of reducing parts of diffe^ 
rent denoiniDation& into decimals of the highefl inte- 
ger I thi»> • '1 

R U L £. 

' Bring theloweft parts into ^c^in^ftl^ of liie'nextfii'-. 
periOr denomination ; a^f oil t)ie left-hand of the^dc- . 
cilnal ffadion foiind^^ place the parts given 0/ tkat &id*. 
next fuperior denomination ;_k) proceedinf^^ tiU yoa 
Irrihg but the decimal parts of the higheii integer. ire*, 
qnir^lf by ftill dividing^t^ie^oilttfi by the next fupe- 
nor^i^9^wiU9r^».^'^oi^j€^:i^ tMrfbre 

glvbV W«. . . . ' , ' V • :•) - ' . ^ - » • • ^ ■ '• 






J i 



Reduce 



r t7« ] 

SterUng. v i 

4 3i 



12 



to 



97$ 






Here &6 j farthings being divided by 41 gimes 7 ?»1to 
which the 94^. being prefixed, it becomes 9,75 ; which 
divided again by \ 2^-qtidtbi%8rf^ ^1>efbre which the 
14J. being alfo placed, itmakes 14,812$ ; whicH^eingK- 
]^y»diTKkd.faf Qfb,ithc(|«6Qkit ,7406, is theanfw*. 
What de dmaljpaiu of a Qufft. are equal to 3 fr/, 1 8 ft? 



-1: 



2>57H 
3»*4«8 



,9107 ^ir/^/r. 

^0/^, Inftead of dinding by 28, which wtHf^d be 
troublefome ; 'tis better to divide by 7 and 4^ as in the 
example, 4 times 7 beilig328J \ 

Thus you fee how eafily jhe decimals, anfwering 
toarfyg^^ parts' ; of c6itf; wtightj Aeafine, (^c. 
are foond $ atid after the famr mattnei-'arc the fol-' 
l^^n| tatites fdrmbU, ' • 

ButfttllingS) pehc5^ ahdfardiingk, ma^ more r^dily' 
bei€difc^uiu9^ 

■ . • ' i ' '9- Iff ti- M. 

ficr thit :ihilUii#a?[if ^t^cdftratobei^be *et^)^']|^ dbWa 
their half in the firft place of deeimal fraaioftf; aiidlet^ 
the fecond and third places be filled up with the &r- 
things- conutn*d in the remaining pence and far- 
things, always remembnng to add one, whetf^tbe nnm- 

5 bcf 



[ »79 ] 

W ir or exbefctir tf ; but" if the number ot (hillings 
be odd, the fecond place mud alfo be increased by j« 

Thas Ss. 9/. |y reduced to a dedroal fradion. it 
»^z ; 4 in the nrft place ftanding for 8j. and zi fat« 
thbgs bein^ fdi |. 

Again, 8/. M. f, will be ^427. . ^* 

t being added to 26, the namber of farthings in 
iSJ^I, becaafe exCcfedrrigzj^ 
And laftly, gx. 6</. ^, exprels*f decimally, is ,477« 
J being added to the fetond plade, becauie the nam* 
berdfihSlitr^sis odd, i (Killing being ,05, 

The iecond fort of redu£lidn is, to value a decimal 
fraftidh' by the known pans of its integer ; which is 
ihiar done : ' 

RULE. 

Multiply the decimal fra^lon- given by the known 
parts of ihe next inferior denominatioBy^and feparating 
the produd as dlreftedin nruftiplication^ then mnlb- 
ply the decimal fra^ion of the produd bv the known 
parts of the next inferior denonunatioiis thtfs piroceed- 
ittg till you have brought it Into the leafl known parts 
of the integer, the figures (landing on the left of the 
feparating points will be the parts required. 

EXAMPLES. 

Ex. 1. What*s the value of ,7 ^^91, the integer a 
pound: fteriing f \u #.) What ihillings, pen^j aiid fW- 
tMnga are equal to 97691 p^ttts of a pound (tei-llng ? ' 

, 769 1 farti o^a fjAprd 
mMpbtd hy 20 tbeftnilinp ik i/. 



product Jhiliinfs 
<whicb multipkedhy 



15,31820 amlfAruofa'JkilK 
itthifencein'tfiilL 



miiJktfentf \^%%ip' aki fdru of a t^i^n 

\n»lnch'apihtfmAttfHedij 4 thtfa^tbiiii^ U id. 

pit/ariihfp ' , ^^64 4*i//Wr ofafafih; 

So 
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So that the value of ,7691 decimal p^U of a pound * 
(teriiiig is 15/. 4^.|. 

""Ex, 2. What Ounces, P^nny weights, and grains, are 
equal to 084s 62 decimal parts of a pound 'froj^ ? 

fi\l^z farts rf a pound Troy ^ 
multiplied fy iz the cuncei iu one pound. 

' . give ounces i o> 1 234.4 and parts of one ounce* 
multiplied by , 20 the penny weights in i •««• 

^vepenny-ixjeigbts 214.68 So and parts of i peuny-^*wt^ 
mulfipUed by z^tbe grains in i pennj^nvt*, .' 

"87520 
93760 



Gru« grains 11,25 f 20 parts oft grain. 

♦ • / 

7hi Anfwer therrfore is to oz* 2 d^ts. 1 1 grt. 

, ■ i ' ■ 

^ But the decimal parts of a pound flerling may be 
thus valued at fight : 

RULE. 

.The iigi^re llanding in the &rft place of decimal parts 
doubled, gives ihillings ; t>Mt. if the ^gvitt in the fecoud fj 
place is or exceeds 5, one i^ore mull oe added to their j 
number ; the fecond fign>^* '(if under 5) or its lexccfs, 
(if above 9) "joined wiw the tjiird, are fb maiiy far- 
thing;s ; , oi\ly remember to abate 1, if their number .1 
am'ounts lonear 2; ; or 2, if nearjo. 

The reafbn of this abatement is, that as icco is the 
denominator q£ every decimal fra^ion coniiftiag of 3 
places, fbconieqiiently b^ recKoning the figure Handing 
(n fKe ihid third place, ai fo man/ farthings, we thereby 
aUow^ooofarthingsto the pound; wherfas indeed there 
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arebot gfo t The overplo« therefbte bein^ 40 In icoo» 
is 4 in a 100, or 1 in 25 9 CfTr. according to the direc* 
tion above. 



J! » 



.1 i 



,..: f £ XiJ MP L E s. • 
' '"E^. I. ^hat^s tAC va]ue.o^,33f5,part8,of a poand 

.. . - ' Anpwer^ fs, (id, 

t The 3 dabbled is. 6 fliiHings ; to which i s. being ad* 

tded for the 5, in the fccohd place, makes it 7/. and 2 

ireniaillihgy joinM with the 5 in the 3d place, being ac- 

tco«n|ed'a5.^forthirigs, from which T being dedudled, 

qiiere y^tnfiiii #4 farthings, or 6 pence. 

I • ' . ' 

' Sx 2. What's the value of ,846 parts of a pound ? 

The 8 doubled^ making \6s. an4 2 abated from. the 
46 farthings leaves 4 4. farthings, or 1 !</• 

• . • y ' ' 

Thus are fliewti the ways boc-h of finding the deci- 
mal fradion$ anfwerable to any given parts of coin, 
weight, meafurcr (ffc. or the value of any given deci- 
mal in the known parts of its integer. 

I h a ve li kewife annex ed T a b l e s ready calculated 
by the foregoing rules, Imfwering to the fame ends. 



« I ^ - • 
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I 

The u/e of.whic^ » very pi^ ; ^oiitftblitdiii in 'ca< & >« 
tabie containing the ni/mber ef IhiUingSy ounces j 
drachms, pints, bufiiels, days, hours, or. any thin|r ] 
elfe you may want ; and againft the faid number^, in 
the other column,- the decii|i244>^t^^fwering : Thus 
againft 3 pence in the firft table, is fpan4^oi25y.ancl 
againft? V<$^ cMf^ iii Ch^ ftAirth table , 169; ^$. : ^ 

But if the number you want is not to beTou)id id 
the faid tables (many cO|mpound numbers having been 
omitted, to reduce them into (b narrow a compafs) 
you muft add the parts of fodi two or tkfte nosers 
together, as will compofe it, and the tptal.wil^))^ the 
decimal fradlion fongnt. Thus^irthrdfccam&l-fiia^on 
anfwering to ij penny- weights, the integer ar poimd 
froj, were to be fought in the zd table, ,^4,166, the 
, decimal fraction anfwering to 10 penny- weights, and 
,029166, that anfwering- to 7 penny- weights,: ai»it,ad- 
ded together, the total 5070S32, will be found the 
anfwer ; or, if in table tlfe fourth, you would find the 
decimal of 392 days,- 

,005479 >-^ ^ t *J 



Ma/ 99643^^3 airfiuiring ^t Days. 

And fo of any ether. * 
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■ iii^iM 
0.34P 

■'^'777 



CHAR m. 

Of the Rule of Thi^ee. 

THIS Rule 0^Proport.ion having been already 
^iiciCBdy expTiinedy bothMto-tts mture and 
op«)rati(m» m Fidgar JriUmetic;^m %t9d^% t^ sepeat 
h9r0 wKftt kas beon there faid. Only there fore ob« 
ferve, thatin(ldad'Of|>reparing your nombers, by re- 
ducing them into their lowed denornHMfctton-, you muft 
tko^r bring their fradional parts inttf decimals. See 
the examples. ^ 

EXAMPLES:. 

Ex. I. If the price of 26 yards an^ \ of drugget 
28 3/. 16/. 3^. what will 32 yards I come to? 

The fradlional parts of the numbers being reduced 
to decimals, and the queftion ftat^ as ufuaU the work 
will fland as follows ; 









.»» 



I* 1/ 
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Yards. L Yards^ 
^26,5— 3,8125— 32,25 

■ ■ 

190625 
70250 
70250 

■ ■ r The quotient n^alued 

26,5)122,953125(4,63974 \hytbi p^rt rule fw 

monevt ' 

.9 d. h 



I moHn, motet 4 1. le s. 

•695 ll ■ 



J ) 



1053 

2581 
. 1962 
1075 

»5 






Ex. 24 What win the pay of 540 men amount to# 
at I /. 5/. 6y. per man ? 

^ I '1,275 ' ' $4Q 

540 

<;iooo 

6375 

Anpwer^ 688,500 0r 688/. 10/. 

For more examples, take thofe given in Fml^eir 
Jiritbmetic, 



The 
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. The IndireS Rule ^/ Three. 

TH £ IndHxt^, Rule of Three is alfo the fame here 
as in Vulgar Aritbmttic, differing only la the pre- 
paration of the numbers. 

E X AM P L E. 

What muft the penny-loaf weigh, when wheat is 
I Of. the bufliely if, when at 6#. 5^. per bafliel, the 
penny-loaf weighs 9 #x«| ? 

^,32083 j,5 —,5 



1 604.1; 
1604.15 



Jn/ioir^ 3)52913 ojB*:=3. . to. • 14 nearly. 

N9tit Where the lad figure of a Decimal Fta^fcion 
would recur infinitely, and it be required tohave the 
operation eitad, annex the Vulgar Fradion in that 
place. <9/«. that figure numerator with 9 denominator 
or their equal, and in any ^nnltiplication thereof, add 
fttch part of the multiplier ia the loweft place to make 
pp the prodttd. Suppofe in che example, 
/. /.• #K. /• 

^ ,3 2o8|=,3 2o8| 5.5 — -, 5 

^ 1 T 

1 6040 

r634o 

Anfijuer, . i^t^i^i^oxj^ii •• 10 • . 14 more near. 

Mr. G/zr^/>r«r has (hewn, in the explication of his 
Tables of Logarithms, a very eafy method of getting 
the logarithm of any number whofe laft expreifedfigure, 
or figures, would recur infinitely perfect in the loweit 
place of the tables, upon the foundation of that figure 
or figures being numerator with 9,09,999, l^c. deao- 
minator^, that is, with as many nines as there arc re- 
curring figures. I 3 The 



[ 196} 



% 

TbepouiU 9r Compound Rule ^/TifJtJtjg* 

IF tb^ CArriageof f 41 Cwi. 40 miles comes «te6^« 
what will be the charge of carrjringa 6C«i 1 oo4nlt«s I 



Firft> JJ^iJ— ,6^5— .16^15 



.»!> i t Np 



84 2$ 
rfr 1 T 

yi«i>— i:eff »M| 




?o!!4®i<5^j 



It x ij y 



Or ^ift*/, 
If ,5 carried 40 cdines to ,025 
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C H A P.' IV, 



Of Practucjb. 



TH E fraaions of fomc aneSiDcis in th^ rule majr 
with advanuge be worked dectmally ; as, 
• 
\fi. When the given ^lice is yA Xmo (UGngs, 'tis 
onl V fep^atiog ih^ jig)iK-)iM^ figW3c fcr • dmnial 
fradioq^ t^e i^d .ax^ poj^i^ * 

$ X AVLP Lt. 

S4/. Whtn the price \%vcfm^f^ ptrtof^/. kii 
only feparating ^ right-haM ficnre, as beijnre, tod 
thea dividing the nam&er by inch part. 

' \ , 

3/. When the jkjf^k^^s/^ fcan bt diyiAed into «//- 
{««/ paru of two flullingst icpafate asjbd^c^'and taka 
luoh parts. 



1^ .5..1 
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EXAMPLE. 
563,8 atp^fc. 



61140,9? 

3f 70.475 

■ ■ ■ i r 

^tk. When the price is any number of flulHngs 
wkatfoever, 'ds only mulriplying by their half (which 
is the decimal fraflion for them) and the prodti^ U 
the anfwer. 

EXAMPLES. 

ft. A tK. t, 

7296 tt ia/«r &• 8164 tt xiftrni, 

.6 .7S 



. r L V 



.. ..S784« ., 

iftb. The required price of any quantity may be 
found, hy multiplying the faid ouantity by the deci- 
mal fraAion anfweriog to the price giv^n* 

,S X A MP L^E. ' 

lb* /• i* J* 

■. sMs' -■.-■■■ ■■ ■ ■'■]' ■ '";: 

^ • - - . 

41981 

587795 
50382 

4'985 

^»/476s 2,975 =47652/. t0t. 6J. 

6tJb. If 



. - c im 

(>tb. If there are fradtional parts in the given qoan* 
tity, they muft be reduced to decimals^ as well as the 
ftadional parts of the price. 

^ E X AM P L E S. I 

fc. X. C. frs. fe. /. /. / 

368f at 13 fer ft. 7368 . 3 . 14 at 1 . 12 .6 

368,5 

,65 73681875 

« 1*625 

18425 ' . ' 

22iro. 36844375. 

1473775O' 

Anpwn^ 239,525^ 442M250 

B^ued tp. 239/* 10/. 6^» 7368875 



AnfaiHr^ 11974,421875. 
Efualt^ i*^74A 8/k ^J.^i 

The qneftions prvpofed in Vulgar Arithmetic^ may 
fcrve for more examples* 






CHAP. V. 

Of Interest and Rebate 



•/i 



THESE rules having been.alread^ fufficicnriy «»- 
plain'd in Vulgar dritbmtic^At on]y now re-' 
mains to (hew how much more adVantageoufly they 
may be worked by decimal fraftions. . And,/r/?, 



^ i' SriiPJLit: 



Simple Interest. 

i>?.T^H E annual intereft of any fom of money £» 
•* found by only multiplying the given prinapal 
by tbe intereft of one pound -for a ^lear ; wKich,, 



at < c >ffer Oftu is< ,o| 



(oiiii4 hy dividing the rate of intereft by ioo« 

E X AM? I E S: 

L I 
jj, What'« a year's intereft of 5^ -at i^^er Crnt f 

,. V .11' ■ 

J^fitver^ 2630=126/. l&f, 
s^^Wkat Wi}i ike intereft of 2367/^ come to ixa 



J$l/wer, i^^qzLissi^^sL es.^d^ 




€r more years^ 

E X J M P t E. 

L , 

Wkat's tke intereft of 623 for 5 years, 2i/^per Coui 

^/ Again, If the time required be months* 'ci» 
only dividing the year's amoant by fuch -parts as the 
£iven flopnths ve of a yea^» 

EXA 



. f »9i J 

^ • *• * , 

EXAMPLES. ' 

Ex* \ft. What ia \be inter^fl of 539/. for fout 
months, at 5/. ftr Cent, ptr AnmtmrP 

539 
>05 



Months, 



2^,95 Inter eft fir fyear. 



4i .«>9833=8^- ««^- V- ^"Aw-. 

JP;r. 2/* What wis the intereft o f 78 9 / . 10}. 6^. 
come to in a year4Ui45 months, at. 6 ifin Cent, fer 
Annum? 

Nofff If there ti^^y odd fhiliings, ^mee, and far- 
things, in the pnncipal fum, chfy-miift jbe jediicod to 
decimals; as in ih|s. example. 

7»9>5^5 
io6 



Months 43»77i;o Intereft fir a year, 
4| >4>S9^i.® Intereft fir ^ mottthfi, 
li 30 176 "S Intereft fir 1 »My;i&. 

J»f<wery 6 2 ^p^gtzt.; -Toital Intereft. 

or 

^. Bttt if it. fee requiretJ to fand the intereft of a 
fam of money for any number of dajrs, voa nmft either 
multiply the years amount by the numbef of dayspro- 
poied, and divide the produd by 365, or (which will 
De {bxnetimes fliorter^divide the yearns amount by^ 365, , 

aftd 
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•nd multiply the quotient by the number of days pro«> 
pofed. 

EXAMPLE. 

What mtcreft will 563/. amount to in ia6 days, at 
6/. per Cent, ptr Annum f 

I. y 

»o6 

' • - r- 

33,78. • 365)35»7SoooGo92S4 
126 ' » 



• • 



930 

20268 • ■ I n. J > K . 

6756 2000 

3378 -^ 

*75^ 

»P9?s«4 
-126 



365)4256,28(11,661 



.606 
2412 



2228 / 555H 

18508 



.380 9254 



. 15 ii,.66oo4 > 

But for the more ready caiting up the intereft^ of 
money for days, it will be necefiary to have the in* 
tereft of i /. for i day, at all rates ready calculated,, as. 
a table or (Uuidard. Thus; 



f 



STftr 



t *9i i 



fhe Interest if i hjcr t Vaj^ 

f 



AH 



1 

2 

3 

4 

5 
6 

I 



per Cent, is^ 



r,ooo(52739726 

■ >oooo547945Z 

900008219178 

9000109^8904 

9C001 ,698030 

yOCOl 6438356 
9OOO 19 178082 

,oco2i9i78o8 

,00024657534 

^,00027397260 



Tiie kitcreft efilfor one day, is thus foand ; ttlie 
given rate or intereft of 1 ocK fop a 3rear> being divided 
by too, quotes the intereft of 1 / for z year; wbick 
again divided by 365, gives the required intereft of i/. 
for I day ; which, when multiplied into both the 
pamber of days, and the principal fam, prodacet the 
intereft for the time required. 

EXAMPLE. 

What's the' intereft oSf 560/. for 60 days, at 5/. /rr 
Cent^pef^ Annum ? , ^ 

,0001369863 

560 Principal* 

• V - ■ . ■■ 

B2191780. 
/ ' . 6849315 



,0767123280 

60 Doj^s. 



Jnfwer, 4,6027396800^:4/. 12/, Oitf. 






Theh 
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The year being divided into 12 uneqaal months, 
tlie fbllowiog ver(<^ upay (Jsrve^as^a mmpiyi^^^ of the 
number of ^Ljs in <e9,tD,vi^' 

• 1 • - 

TMrtfJhy^ *tf«&^Septembcr, : ' 
Aprift, l^fi^^ anil 't^oytmhtt yi ' 
Bmnary hsteb twenty-eight alink, ' 
And M the reft' b^e^t^u^w^. 

But witHottt anv fartitcr trouble* the ip^pafite table 
. fliews, by infpemot) only> the number of 4ays from 
'any day many fnonth, to.the faine day. m ^ny other 
month. As fuppuoie tlte number of day^^ betwixt the 
4tfc 9^JfthitHtiiri»-'^^.^fiiSetiknilnu. •wcfee.nequi- 
9^ ^J9^i^ i« die.QohiJRA uiodr iEtiruary: for )S^ 

pf d4iy»^^^ij»i.theiaid.ti»9s : ^ |i^g«iti».fmaa thieX *^ 
>«f ^Mtf f o chfe $1)1 of Q^hir, liapp^aUs .% t]if liabie 
Jbe. u« 4%ys^ that bei«g Ih^ Aiimber j|gaiB& Otfai«ri| 
in the column under 'Jum^ 

Note, If the given days are different, ('tis only ad- 
ding, or fabtra6ibg^litir.i|[i0qiilli^ to, or from tht 
tftjbular. number. Thus had ^e.firftewaplr b^ci 
from -the 4th of Fehruary tie Ae Sth of Be^tfmher, il 
had been 4 days more than 2 1 2, w%. 2 1 6 ; ' or had th~ 
time, in the laft example, been frpqi the Sth of ^i 
to the 4th, of Odo^ber^ it Jiad been 4 'day« leis th 
1 22, a;/«. J 1 8. • » 

Note alfo. If the time exceeds VLVezt, ^i^ days mu. 
be added. Thus from the J^^ 61 Febti^ary 1758, t 
the 4th oi September 17^99 will beloundto be 57 
dayss the fum of 2 1 2, and ity See (he Table., 
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mar^ 
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Oct: /83 
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7U>v:iSA 



OctiM^ 






^fUv:24S \Sf€C:M^ 



I 7Un/:A04 \^ec:^0A \ *^'3o6 
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OfntStSs^ 






7Har:3o4 









t/ffm 



\Jul^: 



Jip: ^g 



Jlug. 



Jep^i 



OctiSf 



Oa,\g% l^^^^a 



Oct: So 



?icv:ff 



Oct: 



3^u: ^f 



?lP(/: 



SiC:3c 



0ec:^f \ San:y^2 



npinnz 15^//gg 1 ^fo^'f^^ \^:ti^ 



\^ec:fj^3 



Jan.'Ai3\^^-^ 



Siunift 



3>ec: 



San '3/ ^ ^ 



%^:j2 \ Tnanf^o 



fnamt\(ifinlhi 



\J^:2/S lka/':i^A dfn^ 



7nar:74S 



?nar:fs\afirUiSt 1 inutftS/ 



Pkaf'ut 



utntjSi 



Sunt^ 



on 






7yufu304 1 c^ A>3 



7n ai/.Ao4 

June^&iS My334 



•3S4 



aM^:394 




v%/f/. 



0^^:24 J 



^ — - — 
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— ^— ^— — ^— — — Hw— «— A— — ■ 
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C O M i> O V N 'D I N T ^ X E S T. 

_ ' * 

i/f.^'l^O -find tlie amoant of any fom, «i any rate oC 
•L compound Interi^ft^ for any xuiifibpr of y^ars, 

RULE. 

Multiply the amount^f i/..fQr a year^ (which at 6 
ffr Cfft. jj \^(^ ^t ^^fer.Ctnt. 1,05, {rfr.) £> often 
into itfelf^ as are xhe number of yc^s proppu^* w^t'« 
ing ope ; and the \f^ prodjjft wiIoply*d k^ thcj[viA- 

jff A- ^ M P L £. 
What's the zmomt of 500/. fosborn four years^ al 

i,o+ 
ij04 



ijoSi6 
1,04 

1^124864 
1^04 

■■ \ 

i>i6983856 

•'t^^!Av<^> 5^1929 «^oo/.=:584/. 18/. 7^^. 

And thus \& the €1^ intereft-<table (which ibews the 
amount of 1/. lor any number pf years,, under 33, at 
the rates of 5, and 6./«r Cent. fen Jmm.) form'd. 

The aie of which is plain and eafy ; for 9iuk2p]3dn^ 
the fifi;ures (landing againft the number of years re-:' 
quired, and under the given rate, by the propofed 
principal^ the ptodoft is tlie amoimt defircd. 

Thu*^ 
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Tliasy if the amoant of ^oA in 20 years, at 5/. per 
CenU per Amiumf^ were required, 2,65329, tlietabiuar 
nomber maltipHcd by 40/. the principal fanif gives 
106,13160, or io6/. 2/. 7/>|9 the Anfwir. And fe- 
of any other* 

2/. To find the amount of any annuity, or yearly . 
penfion, forborn any number of years whatfoever, at 
any rate of compound' intereft . 

RULE. 
Multiply the firft yearly payment by the amoant of 
i/. for I year, and to the produft add the feqond yearly 
payment, the fum is the amount in 2 years ; which, 
moltijply'd again by the faid amount, the produQ, with 
the addition of the third yearly payment, is the amount 
for 3 years, lie 

E Xji M P L E. 
What will a penfion of ^oi.. per Jmuum amount to^ 
being forebom 4 years^ at 5/. per Cent, pit Jnnum f 



Firfi yearly pofment " 30 
multipfydby 1,05 



tecnd yearly payment aditd 50 



p*vis 61,50 /^^ amount im lyesre^, 
1,05 



^ 64,5750 

TffirayMrly pigment 30 



94»5750 amcmuiniyaaru 
1,05 



99>5037S^ 
fourth yearly pajpuentio 



i*9»J03750 amount in ^years. 



/ 
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And after this mapiier is the fecood intereft table 
(which ihews theaoieant of 1 1. annuity foranynom* 
ber of years under 33, at the rates of 5 and 6/. ptr 
Cgut. per Ann. compound intereft) composed. 

But this fecond table may more eaiily be formed 
^rom the firft, thus : the iirft line of this fecond table^ 
or &t&, year's amount beine known, add of it the iirft 
line of the firft table* the fum is the amount to 2 years^* 
or. the fecond line of this table ; to which agidn adding 
the fecond line of the £rft table, you have the thira 
of this« or the amount for three years, l^e» 

EXAMPLE^ tit 61. per Cent. 

' t 
. *• • 

t, ; ■ Firfijearrfthe/HfindtMe. . . 

1,65 " Firji eftbefirft taile. » 

2»o6 ■ ■ Zitoni yiar of the fiteni tahk. 

~ r»ia36 > Second jear eftbefirft. ' 

1,1836 ■ iiirdjear oftie/eeend. 

1,19101 ITHr/year rftbefrjt, 

4,37461 Fourth jewr 9f the fecend, &C« 

The nfe of thli fitond table is in the fame mvuier 
as the firft ; as idf^b the foregoing qoeftion for an 
example. 

J^X AMPLE. 

iuiio'iii '*'***^*'-^ */^ il.5«ir«i9/^ 4 
4»^ioAZ| ^f«r/, «/ 5I. per Cent, 

multipBed 4f * 30 fhejearfy/um* 
gives izgt^o^Co as ie/hre. 



t « 



HSBATS; 
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R E B A T E ^r © I S C O iVI P T. 

RE s A Tie » <i^cMdi^)to «fijnfki iajbendl, '<hdvin§ been 

only iie»edk do«tn'.one.6jcampleivrork''d dacimally <he- 
conKneii li^ay. Jknd^ to ! cpmfleiic die fe£bu»), add 
Mr. i|f4/l»ik^4ittw^Bi8chod.Qf fiiMing.die pseTent wovth- 
aMdd&fcoioptefziiQn^j^ a&.cUUver«diii.bis ^fitm of 

• •• * 

' E X AM f Ipl 

What difcompi tnvjft be' allowed on i bill of joc^A 
paid '20 da}{$ before jt is. due, rebate at ^i-Jir Ci^f»i 
}tf Annum f And what pref^Ht »^>y muft wi pd4 / ' 

' ,,%*• J' mi*. . : 

^365— —5— —JO , 

.... ., #.1 



^ 3^jf)i66;o(,a7397l 



.» V 



2700 






• • * •> 



V ^x v\ \.. \<. l!f^ 



, ' 1 



Then 



Then for the difcom|«. 
\$r K>d,2ys97— r-,27397— rr.5eo 

joo • 

- 36711630" 

6628839(> 
612400^0 

> 075. 6980 

Or for th« pr e&iit ^Qi^A. 
i^ lo©|if J57— tO©-»f 00 

91904^10 



« 



m m 



39033^90 



Mr. BATTOVl^s^Nfi Meibcd. 

F^r thifrt/ent nu^rth^ multiply the days in a yeftf» 
the principal given, and ioq into each other, for a di- 
vidend 5 and add the produdl of 365 by 100 to that of 
the days multiplied into the rategivcn for the divifori 
ff> \he c^uotipnt arifing is the anfwer, Thu^ 



/ 
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Thus hi ^e foregoing example, 36^Xs<)^^>oo 
=zi825ocoo for the dividend, and 365x1004*20 
X5=:366oo for the divifor. 

See the work. 
366I00] 1 82500100(4.98,6338 prrfknt worth, 

• 3610 



3160 



2320 



2i^O 



1420 

3" 

. 2. F» thi Jitftmfit multipl]^ the rate principal, an4 
days siven together for a oividend ; and proceeding 
as before direded for a divifor, the quotient will be 
theaniwer. , 

* Thus keeping ftijl the fame example, 5X5^0X20 
cr50oo6o tat the dividend, and 365Xioo-|*2oXS 
5=36600 for a divifor,. as before. 

See the work. 
3ti6|oo);'oo|oo(t,366i iifcmft, 

»34«> 






2240 
2240 
440 

74 



\ 



Tiio 
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The truth of both thefe methods appears, not only 
by their agreement, but alfo by the addition of the 
prefent worth, and difcompt, found ; which> as near 
as can be» makes the principal. 

TStu 498,6338 theprefint nvortt, , 

with 1,3661 the di/compt. 

makes 499,9999=1500/. the given principeJ. 

X — ; 

Rebate, at Compoukd Interest. 

ijt. 'T^O find the preient worth of any fum to be paid 
A at any number of years to come, rebate being 
made at any rate of compound intereft. 

RULE. 

Divide the principal continually fo many times by 
theamount of 1/. for I year, as are the number of 
years propofed, and the laft quotient is the anfwer* 

EXAMPLE. 

What is the prefent worth of lA to be paid at the 
end of 6 years, rebate at 6/« per Cent* per Ann. com- 
pound intereil? ' 

/• Teart, 



The principal 1, "J f^P+BJQ^T f « 

,943196 Idivi' I ,889997 \pr'tfent\ 2 
,889997 \dedhjf\ ,839619 liuerth \ 3 



,839619 f i,c6 ] ,79*094 ffl/ the \ 4 
i ,792^4 \^v« I ,74725^ Xendof I 5 

•747258 J 1^764960 J L6 

And thus is the third table made/ which (hews the 

prefent worth of i /. due at any number of years to 

xome under 33, rebate at 5 and 6 /• per Cent, per 

Annum p compound intereft \ the ufe of whick* is as 

' * the 



r ao2 ] 

iktf othof tAkkft) only by mu'tipiyuiftjtKe>pre/ent worth 
..of'ii.'byth^givaii princij^ and u^ produft is tht 
preient worth required^ 

Thas, fuf^ieiatbs manpleabofpe» thie principal 
had been iooL the- pre^t wortfr of i/. a/i^s* 9/04960 
Diultiply'd bv 20(5, gives I4d»992qoo« the prefent 
worth o^a^o^ and fe stay: oiher. 

^ 37f. T o fi nd t he pre fent - wor t h of any aMMicy, or 
▼early penfioHy to continue any number of years ; re* 

l>atierBdiig<i]ia4eaii:aiiy<rMev/ff*.&fft./rif4»9. com- 
pound ihtereft* 

Find by the foregoing role the prefent worth of the 
proposed annuity, (^ r, •< , 3, or fo many years as 
a^idetnnxdacl'; aiid the find ^thl^fe reTptfdivv pre- 
'ieVt Hdriha uMillbc ihe vake of die caiMQ^ity ; that is, 
tkv Arftaddieeondof thafe'Valfie^ added toother, 
will be the prefent worth for two years ; and the firft, 
fecond, and thlird,yaddai.for thrtit years, ^c. 

t iC AUf Lt. 

What's the prefent worth of an ^ritmity of ^50/. to 
continue four years, rebate at ^Uftr Cent. pit Annum? 




M.VMi 



' ^ieiH^fOf<tifii^'ii^\fjfZi^;^^thipref,nt 

' Aiid^iift'^c iJ^is^fl^nncr j^ made^ tab:e ,tWfo«^ 
, which Ihews the prefent worth ofti/, annuity, to 
continue any number of years under 33, rebate at 
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TABLE ^^/f9^e^entff^TAM£JS4'^J^;Mi*^/f^rf^ 
cfifdu0 at any num^et^^^a/zjfa/uuutY to con/uui^ /my 
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094^^9 

%,673o^ 

S.46sn^ 
4,Zi23^ 

4,<f/yS2 
S,5S23€ 
e, ^o€^7S- 



,267848 

f242q4i> 
,23^377 
g22o3S^ 



,37/^^4 
.3^0343 
.330S/3 
,3fi^o4 
,2^4tSS 

/jt,77SoS 
.26^797 

.246(^8 



H'rP^t^^W^ST^ 



^%^»G8 
,/84s66 

.i74iio 

*i€42S4 
,/S4^S6 



f8 

2Jo 
2/ 
22 
23 

%4 



7,72/73 . 

S.30S4' 
i^,863^S 

9^^9^^4 
/6»379^S 
JO, i\' 3777 



2S 

V 

28 
2p 
SO 

32 



f/.274Qb\ 

fi.€8sSS 
/2,o8S32 
/2.4^22i 

n,82/tS 

t3,itfS*^o 

^3.4^^7 
^3.79864- 
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C»>* 



give the prefent worth of an^ 



Sind 6/. p0ir d'cntf fir Am* cdn^BOiundf intered. VC^ch 
tab]e» as the others, will give the prefent worth of any 
fu^^u^iatfbever^ hy ofi|y;n9ultfp^ingr.d»: valaexif i/. 



by th,e l ufn pi^qp^ilei, XWr, uippofe the foregoix^ 
example. 

nmkifljd by ^b^tH dnnii^y ft^p^fiis 



• , .. ^ ^ . 



The fourth taMe mfty btt alifo f(Jrril*dfr^it'4liethiyil» 
thus : ,-, . . 

The 6rR year is the fame in both ; the fird and fe* 
oend ye^sof eh^'third) added* tOgs^W* make the fe- 
cund of the.'fQuiFth ; ithe (eeond year of the foarthrad« 
ded^ th^.^kifdiypar oftHe thij^, n^ikes the* third of 
the fourth table, Gfr. Spe the example. 

E .X A M P L E^ fit 61. /«: &«/. 

».» '- 'j. ,.■■■ 

yH8999^ ^'^^J^^ndyuit if we tbird-tabu* 
> ■ I I . ■ ♦ ^ ^ . 

1,83^39 ^Befecond yedr of the fourth. , , 

, 8 396 1 y>&^ third year of the thirds 

2,67 JOGS' T^e'tiiirdjear ofthefQw:il(^ 

I • ' k 

— — ^"^^ ■ I ■ ■ i ■ ■■,, ■ ,1 I II ■ > ^ 

. . • rf t > 

»L >. . . J . . • ' . ■ V 

. - ^3*W.' » i»f«ldd«4crtfi|fte )4j(tefiifiri^'fig«l«^ hicon- 

MtTatMft ^e^f4aet»Miiifkd;' - 



1! 



Afprtf 
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Mm E XAM? LES /ortbe exercifi ofthefireg»wi 

'RaL£i and'TABLis. 



f» lyf. What will ro^ o/ intreafe to, fio-bom 22 ^ 
»y at 5 per CemL per yhnmm compoond intereit ? ^ 



Far- 
years, 

AnffweTy 2929/. ^u %d\» \ 

Ex, zd7 What would an annuity of $20/* fbrbqro | 
17 years, at 6 per Z.enu cpmpouod inter^flyimiaanttdl^ 

Jnfiuer^ 14670/. 13/. ii/.J.r * ^ ' • 

- ■ • " I 

Ex, 3^» What prefent monev'jwmnld dift^arg^ a.4ebt -^ 

of 75C7q/. to be paid at the end of ten years» rebate be-> j 

.ingmade at 5A'/*r CVir/,/#r w/iwfKW/* -*. *.c " 1 

• Anfwtry 4604/. 6/. 11 /J. / ^ ' ^ 

£*. ^th. What is the' yearly rent of 65/. to confi. i 
Btte 30 year% worth in ready money, rebate bein^ i 
made tit6pif Cent, per Annum compound i^reft-> 

Anfiwer^ 894/. 14]^. 3^.f/ 

' \ ' » ;* * 

Ex. t;tb. What is the prefent worth of a reverfion 
of a leafe of 500/. per Annum^ to coutiofn^ 20 years, 
but not to commence till after the end of five years, 
allowing the purchafer 6 per Cent, per Annum cpm^ 
pound iatereit ? 

Nete, To work queftions ofthis nature^ -fliers ^Inoft 
be two diftinft operations, «t//W . " - 

ift. The prefent worth of the proofed annuity ; for 
the given time of its continuance muft be found pa^if 
it were immediately to commence. Tfien, 
r 2f/^eewi)iat|!riDcipa],fQrbp^natthegiv3Birit^tereil, 
would, in the time tgr thei/ooinmelicing of ithe rev^ 
iion, amount to the aforefaid prefent worth, and that 
principal will be the prefent worth of fuch annuity in - 
jrcverfiion* 

Tbns 



~ f 
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Thus hy tahle the j^b, the prtfint nu9rtk 9/ \L per 
Annum, to continue zoje^ursf at 6L per Cent. // found 
/t he. 

11,46992 
niihkh multiplied hy thefropofid annuity ^ 500 

^iw/ 5734i96o'0 

Thetty in the firfl table, againft 5; years, the time to . 
the commencing of the reverfion, under the fame rate 
of intereft, is found 1,338229 the amount of i /. in 
the faid time ; therefore, 

^ 1 ,33822 arife from \L front nvhat principal does 
5734,960c #r/^^ 

^;y/xi;^r, 4285,5135=^285/. lOr. 3^« f • 

Or it may more eafily be done by firfl finding the 
prefent worth of the annuity for the whole time, both 
of pofleifion and reversion, and then deduding the 
pretent worth of the pofTeffion ; the remainder will be 
the prefent worth of the reverfion. Thus 1 2,78335, 
the tabular number againil 2^ years, the whole time 
being multiplied by 500, gives 6391,67500; from 
which fubtrading 2106, 1 8000, the produce of 4,2 1 236 
the tabular number againil 5 years, the time of the pof- 
feflion, the remainder 42^5,49500, is the value of the 
reverfion ; Within a trifle the &me anfwer as before. 



Frbehold Est at e s. 

TO find the prefent worth of any annual rent, 
to continue for ever, commonly called fee- 
fimple. 



RULE. 
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RULE. 

Divide the propofed rent by the intereft of 1/ for 
one year, (which at ^Lfer Cent, is ,05, or at 6 per 
Cent, ,c5, as before (hewn) and the quotient is tlve 
prefent value of the eflate. 

EXAMPLE. 

What is an eflate of 200L fer Annumy to continae 
for ever, worth in ready money, allowing; the pur^- 
chafer 5/. fer Cent, per Annum^ compound intereft ? 

— ,05)200,00( 

Anfuuer^ 4COc/« 

Or it may be done by multiplying the fee-fimple of 
i/. by the yearly rent propofed. 

The fee-firaplc of ih per Annum^ compouml iBte- 
rell, at 

I per Cent. 2 per Cent. 3 per Cent, 4 per Cent. 5 per Cent. 
looyOOQOO 50,0000 33>33333 25,00000 20,00000 

6 per Cent, j per Cent. % per Cent, g per Cent. loperCent* 
16,66667* i4>2857i 12,50000 ii,iitii lOyCOcoo. 

* Note J In contrading a line of decimals from many 
to fewer places, i is added to the lail figure retaine(^ 
if the next omitted figure exceedeth 5 ; which rule 
hath been aH along- oMnred in thetao^, He. * 

The foregoing queftion worked by the laft rule. 

/• 
7be ffec-fimple ofi\. per Ann. u/ 5 !• per Cent, is 20 
nvbichi multipked by the yearly rent, 200 

gives, as before, 4000 

I will 
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I will now only add another example or two, for 
the reader's exercife, and conclude this role. 

1 . A. has the poflbffion of an eftate of 1 3c/. ptr An-^ 
nuntj to continue so years ; B, has the reveriion of 
the fanne, from that time for ever. What mud A, 
give B. if he would purchafe his reveriion ? And what 
mull B, give A, if he would buy hispofleflion, account* 
ing 6fer Cent, compound intereft in each cafe ? 

J /. \ PCspoJfeJponis'w^tb • 1491 . I • of • 
Jlnj^wery | ^>,^^.^f^n is njoortk . 675 . ii . 6f 

2. A. agrees with B. for an annuity of 600/. per 
Annumt to continue 25 years, to give him the prefent 
worth of it, at 6/. per Cent, per Annum ; but not hav- 
ing money enough by him, offers to make over to him 
a freehold eilate of 1 2 /. per Annum^ at the fame in- 
tereft: What money befides will pay his purchafe? 

An/njiHTf 7470 /• OS* zd. f . 



K» CHAf. 
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CHAP. VI. 
Of Fell o'w ship. 

WITHOUT faking any notice of the com- 
men way of working tms rule, obfeive this 
inach more compendious method. 

RULE. 

Divide the whole gain, or lofs, by the whole (lock, 
and multiply the quotient by each man's particular 
ilock ; the Several produdls are the reipe^ve gains of 
each. 

Ncfff It is neceilary to place fo many cyphers on 
the right hand of your dividend, as will bring out fix 
cr feven fradional places in the quotient ; but if the 
lail, or any figure of it will recur infinitely, put down 
the vulgar fradtion in that place ; and, to makeup the 
ieveral produds, do as ihewn in the indiredi Rule of 
Three. V 

EXAMPLE. 

Supoofe A. B. and C trading together, J puts in 
cro/. B. 700/. and C. 1 200/. the whole gain b 836/. 
what (hare of it belongs to each ? 



fc= 5007 

^=: 700 > =:24oo)836,oo:o(. 348!=. 3487 
Czz i zoo y 

•348T -3481 -3487 

500 700 1 200 



A*s (hare = 1 74 1 1 7 B's:=:.2j^i.%\ C*s=i4i ^.o 
jB's . . • = 243.8} > ^=836/. the total gain. 
Qs • « . z:^ 4.1 6.d \ 

• Set 



I 

il 

J 



ri.*^" 



. Ste anothr EXAMPLE lAJttb timg. 

A^ pats into company 525/. 10/. for fix months. 
B. l%il. ifi« for eight months ; and C. 1000/. for 
&ur months ; they gain in all 1286/. 12/. How 
much is th^t for each? 

525,5 3^2*75 "ooo 

6 84 

hUftack 3 1 5 3 ,0 3062,00 4000 • 

PV 3062 

CV— — 4C00 

io2i5Ji286,6o3ooo(,i2595a 

,I2J9S2 »I2S95« t>«J9S* 

3153 306a 40G0 



k*sgmn 397,126656 385y66j024 503,808000 
BV— -385,665024 
C'/— 503,808000 

fifffn/, 1286,599680, 0r 1286/. izj.ftiorljf, , 
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.CHAP. vir. 

Cy Evolution, ot Extraction 

«/ R O O T S. 

^be S Q^u ARE Root. 

EXTRACTION of the Square Root is finding the 
/ide of a fquare figure; or, numerically fpeaking, 
it is finding what number, multiplied by irielf, will 
produce the number given* Thus the fqiiare root of. 
1 6 is 4, 4 times 4 making 16. 

What a fquarc is, may be feen 111 the following 
figure : which being divided ever^ 4Vay into 3 equftf 
parta, its whole :caiiUnc or fqustreis {^, And it« fid« or 
loot u 3. 



1 






) 




9 











^%uatt 



square maimers are ^ther Jingle or compound* 

A fingle fquare number is always lefs than loo, be- 
ing produced by the mulripUcation of fomeone fingle 
figure by itfclf ; as i6 from 4, ^r. So that the root of 
any fingle fquarq may be found in the annexed table* 
alyvays ^akiii^the root of the next lefs fquarjc, for any 
number not mere inferted ; as, fjr 26 take 5, or 3 for 
10, Wf, 



Square 
Roots 



I I 4 I 9 I 16 t 25 I ?6 I 49 1 64 I 8» 



M 2 I 3 I 4 I 5 I 6 I- 7 I 8 ! 9 



A compound fquare number being compofed by thq 
multiplication 0/ two or more figures' by tiiemfelves, 
alwa)S exceeds 'to > ; as 144, waich is 12 times 12 \ 
or a^i^, which is ij times 15, ^c. 

if the root thsreJore i« cxprefs'd by two figores, i:s 
<q«iftfe ntttd i|t le^ confift of three ; for the leafl root 
cxprefs'd by two -figures 15 10, whofc fquare is i 00. 
And if the roothas three figures, its fquare mufl at lea I 
~ have ^^t. If four, the(quace hasfeven, Jffc. So that 
you cannot augment the root one figure, but you va^ 
creafe the fquare two. 

« 

7 find the Root ofan^ compound fquare Number ; as 

fqppofe 2704. 

I ft. You mufi difllAguifii it into £ng]e (quares, by 
^laciug dots over every other figore^ bej^rixmiag at the 
right-hand thus ; 



2704 

And fo many dots as happen, fo many places wiU 
the root conM of 1 wJhich m this example are two. 

K 4 zMy^ 



zJfjf. Drawing z crooked fine on the right-hand of 
your number, a« in divifion, find the root of your firft 
finglc fqnzrt, and place it in the quotient. 

« 

See the work. 

\ 2704(5 

^dfy. Placing the fqaare of the root found, under 
the firft fingle iquare, fubtrafti and fet down the re* 
mainderv brinejne down to it the next fingle fquare^ 
call the line- a Ki^lvind. 



2704(5 
«5 



• 204 Re/ohfini^ 

ithlj. Drawing another crooked line oji the left- 
hand of the faid refolvend, place beyond it the &>oble 
of ihe quotient, in form of a divifor* 



• • 



m • 



IO)«204 

^tbly. Dividing the refolvend, all but the unit's 
place, by the faid diviibr f which, in this example, is 
the lo's in zo) fet down die number of times it goes 
{nfix, 2) both in the quotient^ and on the ri^ght-lui^ 
ofthedivifbn 



2704(52 
102)294 I^f^tnd, 



[ 2'^ ] 
StJ^fy, Multiplying the whole divifor by thei figiuv 
laft placed in the quodebt, fet down ]the product uo* 
derand fabtradl it from the refolvend. 

See the workj 



8704(5 a 



102)204. 

204 



.0 



Notif If the div](br multiply'd hy the qootient- 
iigare, gives a produdl greater than the refolvendy 'tis 
falfe, and muft be reaified by a fmaller quotient- 
figure. 

Extraction of thefquareroot being a matter rather 
lineal than numeral, thereafon of the rules above giv^n 
for its operation y will bell appear from the following 
figure : Wherein let it be confidered, that if the root 
£, C. of the fquare jf, be augmented by the magni- 
tude C. D. the faid fquare will be inlarged by the fi- 
gure C. /). E. F. G, H, I, equal to an oblong or long 
Sjuare, whofe length ihall oe the root B C. twice 
taken, with the line C Z>. and breadth the fame ]!•« 
C. />. 

JV. B. The particular contents of the-feveral parts 
of the figure ar^ as therein fet down. 



K J Ttt 
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E. 



G 



h 



100 



tt 



A 

2500 



A 




7 be Several parts 
of the Square 



Whole Square^ ^704. 

Partsnf the Rooty > 



50 

2 



'^ c2r ^^,/, /j^/. 



s^ 



In -the operation therefore, having taken the nearefl 
root of the firftfquare 2y,*viz. 5, and placed it in the 
quotient, from the place it ftands in (vrz. thefecond) 
it mud be accounted co ; the (quaj-e of which, <z/hs;« 
2500 (marked uf. in the figure J being fubtrafted from 
the giv^n number 2704, there remains 204, equal to 
liie figure C. D. u. F, G. H, L In order to find the 
content of which, I double the root B, C. *uiz. 50, for 
the two bafes C. H. and H, G. which making 1 00, 1 fet 
it down as a divifor ; and tg find the height of the faid 
^ure, *viz. C. D.l feek how often the faid divifor, is 
contained in the number 204.; and finding it twice; I 
fet down two in the quotient for the faid height and 
alfo in the unit's place of my divifor for the bale H, /. 
Then multiplying the bafes by the height, I have the 
content of the whole annexed figure C D.E* F, G, H.I. 
n/iz. 204, exadly equal to the number remain)iig,after 
the fubtradlion of the firft great' fqu are 2500 ; fo that 
the number given, viz, 2704, appears to be a perfect 
fquare, whofe root or fide U exadlly ^2. 

Note, As many fingle fquares as are in the number 
propofed, fo many times muft the work of the three 
laft ru^es be repeated; every fquare being to be 
brought down, as dire^ed in the third rule* 
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What's the root of 582169(763 Anfwtr. 

49. 
146)*921 Refolvend, 

876 

■ I III ■ ■ I 

.i52 3).4569 Rt/ohvend. 
4569 



In this example, to 4 5 the fecond remainder, 69 the 
next fquare, being brought down, makes 4569 for a 
new refolvend ; and ?6, the auetiettt^'fi^ures, being 
doubled for a new divifor, ma^es 1 5 2, which going 
three times in the refolvend, 3 is placed both in the 
quotient, and on the right-hand en the divifor, which 
being then multiplied by 3', gives 4569, equal to the 
reiblvend> fo that nothing ccxnains. 

PROOF. 

The Proof of this extraflion, is only multiplying the 
root found by itielf ; which if right will produce the 
fqttare number given. Ncte, if any thing remains, it 
xnuii be taken in. 

To find tht fraSionalRari of the Root. 

Add to the number given a competent number of 
pairs of cyphers, and proceed by the foregoing rules : 
As fuppofe 75896 were give^ fox kn example. 



EXAM- 



E X J Mi P L E. 
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75896,000000(1875,49* 

4 



47)3S« 
329 

54S).29^d 
2725 



«04).27ioo 
22016 



49$8oi 



I* i>* 



55098;^. 1 259900 
1101964 

-. 157936^' 

.M?/^, As many pairs of cyphers as are added, fo many 
fraction places of deciioal parts will be in the root. 
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fV cxtraSl the Square Root of a Vulgar 

Fraction, 

FIND the root of the numerator for a ntimeratdir ; 
and let the root' of the denominator be its deno- 
minator ; thus the fquare root of \^ is ^9 and oi^ i& 

The root of a mixed number is alfo found after th^^ 
&m€ Qiannera^ being firft reduced into an impropen 

fodiQn ;^ 



f ^»7 7 

fradlion ; thus 6 1» reduced^ janakes ^f , cke root 6f 

which is if or 2f . 

But if either a proper fradlfon, or A mixed nninber^ 
be incommenfurable to its root ; to extract it, reduce 
the fradlion to a decimal of an even nnmberof places,^ 
and ^xtrad the root as if it were a whole number : 
thusf, reduced to a decimal, will be ,87^0, the f<}tiare 
root of which is ,93 s> (2Fr. but had it been 4. -|» which 
reduced is 498750, the root would be 2,20794, (ff^.. 



V 

—1^ 



The Cube Root. . 

EXtradtion of the C^bb^ Root is finding the fide 
of a folid figure, whofe length, breadth, and 
depth are equal ; or numerically fpeaking,. it is finding 
what number multipljr'd into itfelf, and then into the 
produdt, will produce the number' given ; thus the 
Cube Root of 6415 4^ 4 times 4 being i6» and 4 times 
16 make 64. 

What a Cabe is may be fbmethihg explained by the 
following figure ; wherein 8 dice are fo difpofed, tha( 
there are two every way, that is two in length, 2 in 
breadth, and 2 in, height ; fo that 8 is the cube> and 
9 the roou 



8tft 



See the figare^ 




Cube numbers are either Jingle or nmfound, 

A fingle ctibc number is always lefs than looo, be- 
ing produced by the multiplication of one fingle figure^ 
w5 by itfelf, and then by its produft^ as 1 25 from 5, 
b^c So that the root -of any fingle cube may be fouw 
in the ajuiexed table, always remembring to take the 
root of the next lefe cube ror any number not there in- 
fertedy 86 for 51 3 take 8, or 6 for 220, tffr. 



Cubes 
8qurs. 

Roots. 



] 



1 I8I27I64I 12s 



I f 4 I '9 I 16 



M 2 I 3 I 4 



««; 



i 






36 I 4Qi 64 I 



^1 yl gj 



81 

91 



A compound cube-number, being compojed by the 
multiplication of 2 or more figures, fiHI by them«> 
ielves, and then by their product, always exceeds 1000, 
as 1728 from 12, or 15625 from 25, cff. 

If therefore the root is exprefsM by two figures, its 
cube mufl at leail confifl of four ; for the leafl root 
cxprelfed by two figures is 1 o, whofc cube is looo ; 
if the root has three figures, its cube mufl at leaft have 
feven, i^c. So that you cannot augment the root one 
figure, bat you increafe the cube three4 



Ther?. 



Therefore, to find the root of any eompoond cube- 
Attm^y as fuppofe 15^25. 

1/. You muft diftingaifh it into fiiiglc cubes, by 
placing dpts over every third figure, beginning at the 



15625 

And To many dots as happeo> fo many places will 
the root confilcof j which, m this example, ^rc two, 

2Jly, Drawing a crooked line on the right-hand -of 
your number, as in divifioo, iet down as a ^ootsient 
the root.of yom* firft fipgle cul>e ; which in tkks ez- 
amplcy is 2. 

^J/y, Placing 8 the cube of 2, the root fi^and, under 
15 the firiliingle cube, fubtra^, and to the remainder 
J bring down 625, the next £ngle cubcf, and it will 
make 76^5 ; which call a Reiolvend. 

See ihe work. 



15625(2 
8 



762^ Refil'vend. 

4f<&^, I>raw a line under the refolvend, and tripling 
the fquare of the root 2, fet the faid triple fquare (i;««;^ 
1 2)under the refolvead ; fo that units in the faid triple 
iquare may fknd under the place of hundreds in the 
refolvend. 



5'% 



^tUyf Sabfcribe aUb the triple of tlie root 2, (v/x.6) 
to that units^ in this, may ftand under the place of tens 
in the refolvend. 

€tMj. The triple- f^aare of the root 9 and triple root 
being placed as direded, draw a line ander them, and 
add Siem together in the order they are placed ; the 
fom 1 26 is a divifbr. 

fihly* Accounting all the refolvend, except the place 
of unitSa (*viz. 762) a dividend, feck how often the 
diriror (126) is contained in it, and place the number 
of times (which is here 5) in the quotient. 

$tbfy. Draw a line under the divifor, and multiply** 
ing the triple fquare (12) by c, the figure laft placed 
in the quotient, fetthe produa (60) fo under the faid 
triple tbuare, that units may (land under units} and 
tens under tens. 

^ gihly. Sf^uaringthe figure (5)laft placed intheqiii!>- 
tient, muluply its fquare (viz* 2s) ^X ^^^ triple root 
(6), and place the prodnd ((50) fo, that units, in this 
may ftand under units in the faid triple number. 

lotbij^. Subfcribe the cube of (5), the. figure laft 
pls^cedinthe quotient, which will be 125; fo that 
tens, in this, may ftand under units in the former 
produd. 

iithly. Then drawing a line, add the three numbers 
laft placed together ; and fubtrading the fum 7625 

i which is called the ahUaitium) from the reiblvend, 
et down the remainder (if any) in order underneath^ 
as in common fubtraftion. 



See 



.1 



9 
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See the work. 



8 Cube of 2. 



7625 Refblvend. 

12 triple fquare of 2. 
6 triple of the Root z^ 

126 DivITor. 

60 triple iq^iareX 5* 
150 triple Root X 5 X i«^ 
125 Cube off. 

7625 Ablaxitium. 

• • • o 

Notif If the given number hath more places, the 
n^xt finglecube muft be brought down to the laft re* 
mainder, for a new refolvend ; and the work of the 
4^1, cth, 6thy 7th, 8th, pth, loth, and iithrulei, 
muft be repealed as often as you fo form a new re- 
folvend. 

Nffte ai/o, if the ahlatitium is greater than the refol- 
vendy the work is falfe, and mull be re£tified by pla- 
cing a lefler figure in the quotient. 

To account for thefe rules of extrattng the cutw 
footy we muft^ again make ufe a figure with literal 
references^ as follows : 



froQi 
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A B 

from whence it appears. That if the root J..B, of 
the cube A. D» be augmemcd By the magnitude Jt. C, 
the cube is ihereby folarged by the addition of ieven 
paralleicpipedes,'* v/as. tyif.Thc little cube Gt whofe 
root is theline B, C. %d* I he three parallelepipedeii 
marked /• if. £,whichhavethefquareof the root^. B. 
for bafe, gnd the lio^ Bj,'C. for height. 3/. The three 
)itrallelepipedesiiun'k*d F. H\ t. wiiiohhave jthe/<|uare 
of the line B,C. for bafc, and the root A. ft-ftrkcight, 

Inthje operation tfcercfofc of tjie fore^ittg example, 
1 562 5 bang ifivided into ^Dgle cube;, «rt appjjacs that 
t«e root wiH confiil of two pwccs : • The aearcft toot 
then of the fird cube 15, a//x. z, being placed in the 
quotient where its value will be 20, frpm .the pjace 
It (lands in, and its cube 8000 fubrtrafted from -the 
given, number 15625, the reoiaipd^r 7675, will l)e 
equal to the feven parallelepipcdeSj-G. J. K* E, F.H.L* 
the bafes of three of whicn, %//^. LJC^ E* being the 
fquare of the root A. B. three times the fquare of 20, 



v/«. 



*- ParalUlepipedei is a geometrical term^ fig^fy^^Z ^* 
gular fguresf 'whofe oppofite fides and angles are equal. 
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w«. I too is fet down under fhe^aid remainder, or re- 
foIvGiid ; alfo three more of the faid paralleltpipedes, 
v/«. F. H. L. having their height equal to the laid root 
three times 20, <visc. 60, the fum of the three heights, 
is added to the faid 1 200, the fum of the bafes of the 
ethar three, for a divifor; by which dividing the re* 
^Ive&d, thenomber of tiaies it goes,. q//«. 5, is the 
height of the three parallelepipedes A JT. ^. and the 
jootof the fquare of the bafes of the other three paral- 
Iclepipedes F,H, L. and alfo the root or fide of the 
parallelepipedon, or little cu^e G. Multiply therefore 
1 2CO by 5, for the whole cofttents of the parallelepi- 
pedes LK^E. 'viz. 6ozo ; and «fquaring the faid 5 for 
the bafes of the three parallelepipedes F, //. L. multi- 
ply their three heights, 60, by the faid iquare of their 
bafes, the produd is 1 500, their whole contents ; un- 
der which fet down alfo th^ cube of q, v/». 125, for 
the content of the parallelepipedon G. thp fum of 
thefe three numbers I iind to bejuft 7652, exa^tl^ e- 
qual to the refolvend 1 wHica4i€S^8 tbe number givea 
to be a perfeft cube, whofeH^eotis exadly 25. 

To make all more plain, f^e <)k work fl;d»engtb, with 
th0 vacant places filrd with cyphers. 

Hooo Cuie A, D, 5 

60 Hfi^bt rfPardUlefipedes F. H. L. 

1 260 Di*v'/or. 

6000 Cantent of Parallelepipedes I. K. E. 
1500 Cont$nt of FaralUlefipedcsY * H. L, 
125 Content of Parallelepipedon G. 

J^SL^otaU or Ahlatitium. 

,0 PROOF. 
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PROOF.' 

The proof of this extraAion is, by xnaltiplyin^ the 
root foandy iirft by itielf, and that produa again hj 
the root ; adding the remainder^ if there be any, to 
the lail prod u&: thus, 

25 tJbi Xc§n 
^ iimltipiydby 2j . 

12$ 

SO ' 

agMH fy 25 iki Xc9t^ 

lafo 

gi'Vii 15625 

T9 find thi fi^ai9n§i pwf rfth$ Rhu 

Add to the number given, A> many ternaries sAct^ 
phen, as you would have places of decimal parts in 
the root, and proceed by the foregoing rulef. At 
fuppofe 865635 wete given for an exannple. 
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865635 jooo 
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000 


729 










136 


655 
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24 


} 






27 








24 


57 








121 
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75 
125 








128 


i75 
260 

707 

2 












2 


000 ' 

^5 






2 


710 


35 




8 


122 


5 








25 


65 

27 

i77 




> 


8 


148 






HI 


823 


coo 






1 


462 
28 


7 
59 






272 


491 


29 






.11 


823 


000 


000 


• 


27 


246 


270 
28,- 



9' 




27 


246 


5^5 


90 




K08 


985 


080 





' 




4 


574 


64 




lOS 


9X0 


654 


464 


< 


• 2 


«33 


345 


536 



(95,304. x«^/. 

ift Me/olnfend, 



t)i*viji\ 



vn 



Ahlatitlumm 
2d Ri/ohendi 



Ahlatitium* 
3d Re/oi^vend^ 



Dimfir, 

4t)i R^okuend. 

D in) if or m 



Ablatitium* 
Rtmaindtr. 



In 
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In Ats example) there being diTec ternaries of cy*. 
phers, the root iQufl hkve three fraflibnal plkces. 

Not^f Th« divifor g<Hng n<> times in the third refol* 
vend, the fame figures are immediately brought down 
again, and wiA a new ternary of cypKers fornrthe 4th 
refolvend. 

To extras tie Cube Root 9/ a vulgar ^raBion. 

Find the root of the numerator gi^en for a new nu- 
merator, and the root of \ke denomiHatdr etven for a 
new denominator ; thus the cube rodt of tI^ is ^. 

But if tile vulgsBT fra^tioir brincommenfurable to its 
root, reduce it to » deciaud- ef three, fix, nine, or any 
urnary of places, and then extras iti root. 
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